Digitized  by  the  Internet  Archive 
in  2015 


https://archive.org/details/annualreportofma70mary 


i 


Maryland  &  Rare  Book  Room 
University  Of  Maryland.  LmSABai 
College  Park.  Md. 


MARYLAND  6?  RARE  ROOK  ROOM 
UNIVERSITY  OF  MARYLAND  LIBRARY 
COLLEGL  PARK.  MD. 


UNIVERSITY  OF  MARYLAND 

AGRICULTURAL  EXPERIMENT  STATION 


Research  in  the  Service 
Of  Maryland  Agriculture 

SEVENTIETH  ANNUAL  REPORT 
1956  - 1957 


BULLETIN  A-92 
COLLEGE  PARK,  MD. 

JUNE,  1958 


Research  in  the  Service 
Of  Maryland  Agriculture 


Seventieth  Annual  Report,  1956-1957 
University  of  Maryland 
Agricultural  Experiment  Station 
College  Park,  Maryland 
Bulletin  A-92    June,  1958 


University  of  Maryland 
Agricultural  Experiment  Station 


To  the  Governor  of  Maryland, 
the  Board  of  Regents, 

and  tlie  President  of  the  University  of  Maryland 

I  transmit  herewith  the  Seventieth  Annual  Report 
of  the  University  of  Maryland  Agricultural  Experi- 
ment Station,  as  established  by  Act  of  Congress, 
March  2,  1887,  containing  an  account  of  research  and 
experiments  conducted  during  the  fiscal  year  ending 
June  30,  1957,  and  a  statement  of  the  receipts  and 
disbursements  for  the  same  period. 


I.  C.  Haut, 

Director 


CONTENTS 

The  project  number  is  given  after  each  progress  report.  The  title  of 
the  project  and  the  personnel  associated  xoith  it  can  he  found  listed 
among  the  current  projects  on  pages  80-86. 

Page 


Agricultural  Economics  and  Marketing   1 

Agricultural  Education    5 

Agricultinal  Engineering    7 

Agronomy  9 

Animal  Husbandry    23 

Botany    31 

Dairy    37 

Entomology    44 

Home  Economics     48 

Horticulture    49 

Poultry    62 

Rural  Sociology    71 

Veterinary  Science    72 

Publications    76 

Cinrent  Projects    80 

Station  Staff    87 

Financial  Statement    89 


^kGRICULTURAL  ECONOMICS 
AND  MARKETING 


The  agricultural  economy  is  rapidly  changing.  The 
ciurent  adjustment  period  is  characterized  by  high  phys- 
ical tarm  output,  a  large  supply  of  iood  and  fiber,  and 
a  cost-price  relationship  unfavorable  to  farmers.  These 
conditions  reflect  a  need  lor  more  intensive  and  pene- 
trating economic  research  and  greater  apj)lication  of 
research  findings  to  operation  of  the  farm  business,  mar- 
keting of  agricultural  products,  ami  operation  of  agri- 
cultural service  agencies. 


Study  Labor  Needs  to  Produce  and  Mar 

An  average  of  27.3  man-hours  was 
required  to  produce  and  market  100 
poimds  of  tobacco,  274  man-hours 
for  an  acre  of  tobacco  in  1954.  These 
farmers  used  72.4  percent  of  their 
time  on  the  tobacco  crop.  A  man- 
equivalent  produced  an  average  of 
7.3  acres  and  7,322  pounds  of  tobacco. 

One  man  stripped  and  graded 
about  70  pounds  in  a  f  0-hour  day, 
including  taking  the  tobacco  from  the 
barn,  moving  to  the  stripping  room, 
grading,  regrading  ancl  hauling 
stalks. 

Labor  efficiency  was  affected  by  the 
size  of  the  farm  business,  yield  per 
acre  and  degree  of  specialization.  The 
larger  growers  used  fewer  hours  of 
work  per  hundred  pounds  of  tobacco. 


Survey  of  Cooperatives  Shows  Healthy 

Maryland  has  a  healthy  cooperative 
development.  The  total  net  volume 
of  business  conducted  in  Maryland 
by  80  local  cooperatives  reporting  in 


Tobacco 

When  the  ciunulative  effect  of  the 
factors  was  considered,  those  farms 
which  were  below  average  on  all  3 
factors  ^vere  the  least  efficient,  using 
32.4  hoius  of  work  per  himdred- 
weight.  Those  ^vhidi  were  above  av- 
erage on  all  3  factors  produced  100 
pounds  of  tobacco  with  21.6  hoius 
of  work. 

The  average  value  of  all  labor  was 
S5,4()8  per  farm.  Operator's  own  la- 
bor accounted  for  S3, 173  of  the 
amoimt;  hired  labor,  .$1,759;  and 
family  labor,  .f536.  On  these  farms, 
labor  used  in  production  and  mar- 
keting tobacco  accounted  for  73  per- 
cent of  total  labor  cost  on  the  farm. 

(Project  A-lS-aj) 


Development 

1953-54  amounted  to  over  $65  mil- 
lion. The  total  gross  volume  of  all 
cooperatives,  including  transactions 
between  cooperatives  and  sales  by  re- 
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gional  cooperatives,  amounted  to 
over  $100  million.  The  average  cur- 
rent asset-to  current  liability  ratio  for 
all  cooperatives  reporting  was  ap- 
proximately 4.2  to  1,  with  35  percent 
of  the  cooperatives  reporting  having 
less  than  1.5  to  1  ratio,  7.5  percent 
having  between  1.5  to  1  and  2.0  to  1, 
32.5  percent  having  between  2.0  to  1 
and  4.0  to  1,  and  25  percent  having 
over  a  4.0  to  1  ratio.  The  total  net 
worth  as  a  percent  of  the  total  assets 
averaged  approximately  64  percent 
for  the  cooperatives  reporting.  Only 
35  percent  reported  a  net  worth  of 


less  than  50  percent  of  their  total 
assets,  while  37.5  percent  reported  a 
net  worth  of  over  75  percent.  Cur- 
rent assets,  on  the  average  made  up 
approximately  50  percent  of  the  to- 
tal assets  for  all  the  cooperatives  re- 
porting in  1953-54. 

The  greatest  deficiency  noted 
among  the  Maryland  cooperatives  ap- 
pears to  be  among  the  smaller  mar- 
keting and  related  service  coopera- 
tives. These  organizations  appear  to 
be  lacking  in  proper  organization 
and  sound  business  practices. 

(Project  A-26-al) 


Study  Sources  of  Highway  Improvemei 

Maryland  motor  vehicle  owners 
paid  from  18  to  42  percent  of  toll 
bridge  charges  and  about  87  percent 
of  gasoline  taxes  in  Maryland,  1955- 
56.  They  also  paid  virtually  all  state 
motor  vehicle  titling  taxes  and  regis- 
tration fees.  About  91  percent  of  titl- 
ing taxes,  64  percent  of  registration 
fees,  and  54  percent  of  gasoline  taxes 
were  paid  by  Maryland  owners  of 
passenger  cars.  The  titling  tax,  and 
half  of  the  gasoline  taxes  and  regis- 
tration fees,  are  dedicated  for  state 
road  improvements  and  maintenance, 
especially  for  heavily  travelled  high- 
ways and  those  serving  large  numbers 


Income 

of  out-of-state  vehicles.  Thus,  Mary- 
land vehicle  owners  will  largely  be 
responsible  for  financing  such  im- 
provements, with  the  heaviest  burden 
on  those  areas  or  groups  having  rela- 
tively large  numbers  of  vehicles.  ' 

Data  contained  in  this  study  may 
serve  as  a  basis  for  keeping  a  proper 
balance  of  tax  contributions  for  high- 1 
way  support  between  in-state  and  out-  \ 
of-state  vehicle  owners  and  users,  as 
well  as  between  lightweight  and 
heavyweight  vehicle  use.  It  provides  I 
guidance  for  legislative  measures 
necessary  to  achieve  these  goals.  j 
(Project  A-19-r) 


Housewives  Prefer  Plastic  Egg  Cartons 

Housewives  prefer  a  plastic  egg  car- 
ton over  the  regular  and  window 
type  carton,  according  to  a  consumer 
response  survey  conducted  in  a  retail 
store.  When  housewives  were  asked 
their  preference  of  3  cartons  on  dis- 
play, namely,  the  regular,  window 
type  and  plastic,  nearly  70  j^ercent  of 
them  preferred  the  plastic  carton;  21 
percent  indicated  a  preference  for 
regular;  and  7  percent  preferred  the 


window  type;  only  3  percent  had  no 
preference. 

In  giving  reasons  for  their  choice 
of  the  plastic  cartons,  housewives  saidj 
they  liked  to  see  the  color,  size  and 
condition  of  the  eggs  they  bought.l 
In  other  words,  they  liked  the  plastic 
carton  because  of  greater  visibility. 
About  60  percent  gave  as  a  reason 
that  the  carton  was  more  attractive. 
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Housewives  expressed  a  marked  preference  for  clear  plastic  egg  cartons  like  this.    They  said  they 
liked  to  see  the  color,  size  and  condition  of  the  eggs  they  bought. 


Another  26  ]3ercent  were  impressed 
with  its  durabihty. 

A  fmther  check  was  made  ol  the 
plastic  carton  in  a  controlled  matched 
lot  experiment  where  eggs  were 
placed  on  display  in  regular  and  plas- 
tic cartons.  Results  ot  this  test 
showed  that  sales  were  better  than 
2  to  1  in  favor  ot  the  plastic  carton 
over  the  regular  when  the  price  was 
the  same.  VV^hen  the  price  of  eggs 
displayed  in  the  plastic  carton  was 
increased  to  3  cents  over  the  regular, 
housewives  purchased  eggs  in  the  2 


cartons  at  about  the  same  rate.  This 
test  was  conducted  for  a  4-week  pe- 
riod. 

Even  though  tests  at  Maryland  and 
other  stations  show  that  plastic  car- 
tons may  increase  sales  of  eggs,  there 
are  several  problems  which  need  to 
be  overcome.  Thus  far,  the  cost  of 
the  plastic  carton  is  prohibitive  for 
its  use  in  trade  channels.  A  further 
problem  is  the  difficulty  of  packing 
eggs  in  plastics,  especially  when  the 
job  is  done  on  an  assembly  line  basis. 

{Project  A-26-am) 


Snap  Bean  Production  in  Maryland  Decl 

Snap  bean  production  in  Maryland 
has  declined  steadily  since  1949. 

The  decline  has  been  most  severe 
in  Anne  Arundel,  Baltimore  and  Car- 
roll counties.  Total  bean  production 
in  these  counties  is  now  only  slightly 
more  than  half  what  it  was  in  1950, 
and  the  acreage  grown  under  con- 
tract has  been  reduced  even  more. 


ining 

Snap  bean  production  on  the  East- 
ern Shore  is  concentrated  in  Wicom- 
ico and  Somerset  counties,  where  pro- 
duction has  also  decreased,  but  at  a 
slower  rate.  Practically  all  of  the 
processing  beans  grown  in  this  area 
are  grown  under  contract  with  local 
processors.  One  variety  of  bean— Val- 
entine—is  also  grown  in  this  area  for 
sale  on  the  fresh  market. 


Adverse  weather  conditions  cou- 
pled with  extreme  price  fluctuations 
have  been  largely  responsible  for  the 
decline  in  snap  bean  production  for 
the  fresh  market.  The  reduction  in 
contract  acreage  has  been  due  to  poor 
yields  and  a  slight  decline  in  the  con- 
tract price. 

The  acreage  of  beans  grown  under 
irrigation  has  been  increasing  each 
year.  During  recent  dry  years,  yields 
on  irrigated  fields  were  almost  double 
those  on  nonirrigated  fields. 

Dining  1955,  considerable  time  was 
devoted  to  studying  the  adequacy  ol 
marketing  lacilities  for  snap  beans 
in  both  the  Baltimore  and  Salisbury 
areas. 


Because  of  the  congested  condi' 
tions  in  the  Baltimore  produce  mar 
ket,  producers  were  frequently  re 
quired  to  wait  in  line  for  several 
hours  to  market  their  produce.  These 
long  delays  resulted  not  only  in  a 
waste  of  the  producers'  time,  but  fre 
quently  caused  serious  loss  in  qual 
ity.  Needless  to  say,  there  was  con- 
siderable grower  and  shipper  dissatis- 
faction with  the  present  marketing 
facilities.  As  a  result  of  these  find- 
ings, assistance  was  extended  the  Bal- 
timore wholesale  produce  Market 
Ck)mmission,  in  the  hope  a  new  and 
more  efficient  produce  market  would 
eventually  be  built. 

{Project  A-26-aq^ 


Survey  Made  of  Slaughter  Plants  in  Maryland 


According  to  a  survey  made  ol 
slaughter  plant  managers  in  the 
Maryland  area,  most  of  the  animals 
bought  for  slaughter  were  purchased 
at  auction  and  terminal  markets  or 
from  dealers  and  farmers  directly. 
Auction  markets  were  the  leading 
suppliers  of  veal  calves,  sheep  and 
lambs  lor  slaughter  and  ranked  sec- 
ond to  terminal  markets  in  supplying 
other  cattle.  Hogs  were  bought  prin- 
cipally at  terminal  markets  and  direct 
irom  larmers.  Aboiu  55  percent  of  the 
animals  slaughtered  were  cattle  and 
calves;  37  percent,  hogs;  and  8  per- 
cent, sheep  and  lambs,  during  the 
year  1955. 

Of  the  37  plants  surveyed  in  Mary- 
land, 1  1  reported  buying  some  or  all 
of  their  purchases  at  the  plant.  1  hese 
11  plants  reported  ha\ing  bought  12 
percent  ol  their  cattle.  7  ]jercent  ol 
their  calves,  29  percent  ol  their  hogs, 
and  .5  percent  ol  sheep  and  lambs 
at  the  plant.  Livestock  was  bought 
principally  Irom  Maryland  and  near- 
by states. 


Ol  the  total  red  meat  production 
processed  in  the  plants  surveyed, 
beef  accoimted  for  73  percent,  pork 
18.5  percent,  veal  7  percent,  and  mut- 
ton and  lamb  approximately  1.5  per- 
cent. 

The  distribution  of  red  meat  in 
Maryland  shows  63  percent  to  retail- 
ers, 19  percent  to  wholesale  channels, 
13  percent  to  consimiers,  and  5  per- 
cent to  institutions,  including  gov- 
ernment. There  was  some  variation 
between  the  kinds  of  meat  and  the 
relative  distribution  going  to  each 
market  oiulet.  For  example,  retail- 
ers directly  receive  more  than  80  peri 
cent  of  the  veal,  mutton  and  lamb 
distributed  and  only  53  percent  of 
ihe  i)eef. 

I  he  grades  and  weights  of  animals 
slaughtered  by  different  plants  varied 
considerably  depending  on  the  type 
ol  market  served.  Very  little  custom 
slaughtering  was  done  at  slaughteii 
houses  included  in  the  survey. 

{Project  A-26-an^ 


4 


Marketing  of  Forest  Products  Studied 

According  to  information  obtained 
rom  250  firms  handling  forest  prod- 
cts  in  Maryland,  most  of  the  first 
andlers  received  their  supply  from 
ithin  a  25-mile  radius  of  their  mills, 
ayments  made  to  producers  were 
sually  based  on  estimates  of  visual 
rade,  location  of  the  area,  and  use. 
ifty-five  percent  of  all  handlers  re- 
ed on  verbal  contracts  in  their  pur- 
ase  of  timber.  Sixty-five  percent 
f  the  firms  operated  on  a  year-rotmd 
asis,  and  20  percent  had  plans  for 


AGRICULTURAL  EDUCATION 


moving  to  new  locations  at  the  time 
of  the  survey.  Additional  informa- 
tion was  obtained  on  capital  invest- 
ment, cost  of  operation,  inventory 
turnover,  and  number  employed  at 
the  mills. 

Results  of  this  study  will  be  useful 
to  farmers  in  appraising  the  market 
value  of  timber  and  broaden  their 
opportvmities  for  marketing  forest 
products. 

(Project  A -26 -ah) 


Agricultural  education  research  is  primarily  concerned 
with  helping  rural  educators  to  do  a  better  job.  The 
project  rejaorted  below  concerns  a  most  vital  phase  of 
rural  education,  making  farms  a  safer  place  on  which 
to  work  and  live.  This  study  is  designed  to  point  the 
way  towards  a  more  effective  method  of  educating  farm 
people  to  be  conscious  of  the  present  high  farm  acci- 
dent toll  and  to  help  them  help  themselves  to  eliminate 
accident  hazards. 


ducational  Campaigns  Effective  in  Promoting  Farm  Safety 

Believing  that  farm  accidents  can 
best  be  prevented  through  education. 


Farming  is  more  dangerous  than 
ny  other  occupation  except  mining 
nd  construction  work.  It  leads  all 
ccupations  in  number  of  fatalities 
since  farmers  outnumber  miners 
nd  construction  workers).  About 
4,000  farm  residents  die  in  accidents 
very  year.  Several  non-farm  occupa- 
ions  entail  more  accidental  injuries 
ut  farm  accidents  are  more  serious. 


the  Agricultural  Education  Depart- 
ment has  undertaken  a  study  to  iden- 
tify the  causes  of  accidents  on  Mary- 
land farms,  and  to  develop  teaching 
techniques  that  will  reduce  hazards, 
make  rural  people  safety  conscious 
and  result  in  fewer  farm  accidents. 
Through   the  cooperation  of  the 
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vocational  agriculture  teachers  and 
students  in  6  schools,  288  farms  were 
surveyed  in  1956  for  accident  hazards. 
On  these  farms  3,203  hazards  were 
identified  and  1,786  were  corrected. 
Accompanying  this  activity,  the  vo- 
cational agriculture  departments  car- 
ried on  safety  instruction  through 
classwork,  exhibits,  newspaper  arti- 
cles, radio  and  TV  programs.  Fol- 
lowing the  safety  campaigns  a  record 
of  accidents  on  the  farms  surveyed 
was  kept  for  the  ensuing  year.  Dur- 
ing this  period  the  288  farms  re- 
ported only  6  accidents. 

To  measiue  the  effectiveness  of  the 
educational  campaigns,  accident  rec- 
ords were  kept  on  another  group  of 
320  farms  in  6  other  communities 
where  no  safety  campaign  was  con- 
ducted. These  alternate  farms  and 
communities  were  located  so  that 
they  were  as  similar  to  the  first  group 
as  was  possible.  Here  again,  accidents 
were  reported  by  vocational  agricul- 
ture students  through  their  Vo-Ag 
teachers.  During  the  year,  a  total  of 
28  accidents  were  reported  on  these 
farms.  The  greatest  number  of  acci- 
dents occurred  harvesting  hay  and 
corn  crops. 

A  further  comparison  of  the  2 
groups  shows  that  in  the  first  group 
there  was  1  fatality  and  4  injuries, 
with  a  time  loss  of  116  days  and  med- 
ical expenses  of  $3,755.60;  whereas  in 
the  second  group  2  people  were  killed 
and  18  were  injured,  with  a  time  loss 
of  305.5  days  and  medical  expenses 
of  $2,930.00.  The  large  medical  ex- 
pense in  the  first  group  was  due  to  a 
severe  tractor  accident  that  cost  1 
man  $3,700.60  in  hospital,  doctor  and 
other  medical  expenses.  The  prop- 
erty damage  in  the  first  group  was 


$2,700.00,  while  in  the  second  group 
it  was  $4,844.50. 

While  this  study  will  be  carried  on 
for  another  year  before  complete 
findings  are  tabulated  and  conclu- 
sions drawn,  results  thus  far  indicate 
that  safety  instruction  does  pay  off 
in  reduced  accidents  and  losses. 

ANALYSIS  OF  ACCIDENTS  IN  TWO 
FARM  GROUPS* 


Item 


Group  #2    Group  #2 


Number  of  farms 

in  study 
Number  of  Vo-Ag 

departments 
Number    of  accidents 
Number  of  people 

killed 
Number  of  people 

injured 
Days    work  lost 
Medical  expense     .   .  $3,755.60  $2,930.00 
Property  damage        .    2,700.00  4,844.50 


288 


320 


18 
305. 


*  Group  #1— Farms  in  communities  conduct- 
ing safety  campaigns. 

Group  #2— Farms  in  communities  not  con- 
ducting safety  campaigns. 

For  the  second  year  of  the  study,! 
392  farms  in  7  communities  have 
been  surveyed  and  2,739  hazards  out 
of  4,579  found  have  been  corrected. 
Three  of  the  communities  are  repeats 
from  last  year's  study,  while  4  are 
conducting  safety  campaigns  for  the 
first  time.  Accident  records  will  be 
kept  on  these  farms  for  one  more 
year. 

A  similar  number  of  other  farms 
in  communities  without  safety  cami 
paigns  are  again  being  studied  foij 
accidents.  None  of  the  farms  in  thi^ 
second  group  are  in  communitiei 
that  were  included  in  last  year' 
study.  The  expanded  study  is  ex 
pected  to  yield  more  information  or, 
the  causes  of  accidents  and  the  effe 
tiveness  of  educational  techniquej 
used  for  their  reduction. 

{Project  T-1 


AGRICULTURAL  ENGINEERING 


Efficient  farm  buildings  and  the  equipment  which 
makes  them  effective  livestock  shelters  or  curing  and  stor- 
age structures  for  farm  crops  are  important  phases  of 
research  in  the  application  of  engineering  to  agricul- 
ture. Control  of  temperature  and  humidity  are  ever- 
important  as  are  arrangement  of  the  structure  and  aux- 
iliary equipment  to  facilitate  handling  of  materials. 


Curing  and  Handling  Maryland  Tobacco 

Studies  were  continued  on  deter- 
mining optimum  conditions  for  cur- 
ng  and  storing  Maryland  tobacco 
and  the  application  of  these  findings 
to  standard  size  barns. 

Tests  were  conducted  on  curing  to- 
bacco under  constant  conditions  of 
temperature  and  humidity.  The  con- 
ditions studied  were,  a  constant  dry 
bulb  temperature  of  80°  F.  with  con- 
tant  relative  humidities  of  90,  80,  70, 
and  60  percent  for  different  treat- 
ments. 

After  considering  all  factors  the 
best  cure  seemed  to  be  at  80°  F.  and 
30  percent  relative  humidity.  Some 
ol  the  results  were:  The  value  per 
acre  was  highest  for  80  percent  hu- 
midity, approximately  10  percent  less 
for  60  and  70  percent  and  25  percent 
less  for  the  90  percent  condition.  The 
yield  per  acre  of  cured  tobacco  was 
about  the  same  for  all  treatments, 
xcept  the  90  percent  condition 
which  was  approximately  25  percent 
less.  Of  this,  approximately  17  per- 
cent was  due  to  leaves  discarded  be- 
cause of  severe  houseburn,  and  8  per- 
cent was  due  to  greater  weight  loss 
luring  curing.  The  90  percent  con- 
dition averaged  several  dollars  more 
in  value  per  100  pounds  than  did  the 


other  conditions.  The  major  portion 
of  the  grades  of  the  60  percent  condi- 
tions were  placed  in  the  "M"  (mixed 
color)  government  grades  due  to  the 
predominance  of  yellow  color  which 
is  not  desired. 

The  duration  of  burn  was  very 
good  for  all  treatments.  However, 
the  90  percent  condition  burned 
much  longer  than  the  other  treat- 
ments. In  all  cases  when  the  tobacco 
was  houseburned  the  duration  of 
burn  increased. 

It  has  been  found  that  Maryland 
tobacco  generally  has  to  be  exposed 
to  a  relative  humidity  condition  of 
83  percent  or  higher  to  attain  a  good 
condition  for  stripping  and  handling. 
The  temperature  has  little  effect  as 
long  as  it  is  above  freezing.  This 
condition  will  be  lower  for  tobacco 
that  was  cured  too  fast  and  higher  for 
tobacco  which  houseburned  during 
curing.  Maryland  tobacco  can  be  han- 
dled when  exposed  to  lower  humidi- 
ties. However,  care  must  be  taken  or 
damage  will  occur.  It  has  been  found 
that  the  moisture  content  of  Mary- 
land tobacco  should  be  between  18 
and  22.5  percent  for  good  handling. 

(Projects   R-ll-d,  R-ll-e) 
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Develop  Machine  to  Help  Harvest  Sweet  Potatoes 

One  of  the  problems  of  digging 
sweet  potatoes  is  the  vohnne  of  vines 
found  on  popular  Maryland  varieties. 
A  machine  ^vas  designed,  built  and 
tested  which  might  sufficiently  tear 
them  up,  to  make  possible  the  use  of 
a  standard  potato  digger.  Except  for 
a  few  which  were  parallel  to  the  row, 


the  vines  ^vere  almost  comjjietely  de- 
stroyed. Power  recpiired  seemed  ex- 
cessive, and  forward  speed  quite  slow 
The  fe^v  remaining  vines  prevented 
effective  sejxuation  under  the  wet 
digging  conditions  of  the  1956  season 

{Pyoject  R181 


Drying  Shelled  Corn  with  Unheated  Air 

The  work  ^vith  drying  shelled  corn 
with  unheated  air  ^vas  repeated  ^vith 
(orn  of  higher  moisture  content.  An 
extended  period  of  almost  continu- 
ous cloudy,  rainy  weather  followed 
placing  the  26.8  percent  moisture 
corn  in  the  bins.  Drying  was  slow, 
especially  in  those  bins  with  humidi- 
stat  controlled  blowers. 

Examination  of  the  top  of  the  bins 
showed  that  with  (i  and  8  C.F.M. 
(cubic  feet  per  minute)  per  cubic 
loot  of  corn,  with  the  blowers  operat- 


ing continuously,  the  corn  was  in  per- 
fect condition.  With  only  4  C.F.M 
per  cubic  foot,  some  mold  was  evi 
dent.  With  humidistat  control  of  the 
blowers,  \\ith  the  humidistat  set  to 
operate  below  80  percent  relative  hu- 
midity, all  bins  showed  considerable 
mold  ^vith  the  lower  air  vohunes  be 
ing  ^vorse.  Depth  to  which  the  niol 
occurs  will  be  determined  when  the 
bins  are  emptied. 

{Proji'il  R-i: 


Handling  Partially  Cured  Chopped  Hay  With  Air 

The  blower  boot  on  a  commercia 


.\  great  deal  of  work  this  \ear  has 
been  a  continuation  of  previous 
gears'  work  on  developing  a  method 
of  feeding  a  uniform  flow  of  partially 
cured  cliopped  hay  into  the  system. 


forage  blo^ver  wiis  rebuilt  to  accom 
modate  the  discharge  from  botl 
blower  and  volume  fans.  Size  of  th( 
throat  irom  the  volume  fan  was  con 
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Irrigation  plots  planted  to  tobacco  and  corn,  and  left  bare. 


rolled  so  that  inlet  velocity  and  vol- 
ime  ol  air  could  be  varied. 

Even  though  considerable  effort 
i/as  made  to  feed  the  blower  with  an 
ven  flow  of  material,  there  were 
)eriods  when  very  small  amounts  of 
aaterial  were  followed  by  large 
mounts.  This  was  due  in  part  to 
he  auger-type  feed  on  the  blower. 
This  type  of  feed  did  not  give  as  inii- 
orm  a  flow  of  material  as  did  the  belt 


AGRONOMY 

The  agronomy  research  program  is  of  necessity,  highly 
diverse  because  of  the  relatively  large  number  of  dif- 
ferent field  crops  of  importance  in  the  State  and  the 
variable  types  of  soil  on  which  these  crops  are  grown. 
Each  individual  combination  of  a  crop  and  a  soil  pre- 
sents problems  different  from  all  other  combinations. 
To  solve  these  problems  every  attempt  is  made  to  main- 
tain an  effective  balance  of  fundamental  and  applied 
research. 

Emphasis  throughout  the  research  program  is  on  ef- 
ficiency of  production.  Whether  it  be  the  breeding  of 
an  improved  variety,  the  development  of  better  cul- 
tural practices,  or  fundamental  studies  of  crops  and 
soils,  increased  efficiency  in  farm  production  is  the  over- 
all objective. 

'rogress  in  Soybean  Breeding  and  Cultural  Studies 

Variety  testing  in  Maryland  since  pation  in  the  cooperative  testing  of 

952  has  formed  the  basis  for  vari-  new  strains  insures  the  State  of  the 

tal    recommendations    to    farmers,  very   latest   in   ne^v.   inii^roved  \dvi- 

armer   interest   and   acceptance   of  eties.  Two  new  strains  are  now  sthed- 

ew  varieties  has  been  good.  Partici-  uled  for  release  in   1958  and  1959. 


type  previously  used. 

The  modification  of  the  forage 
blower  and  relocation  of  the  point  of 
entry  lor  auxiliary  air  improved  the 
characteristic  of  Iiay  entry  into  the 
system,  but  has  not  been  completely 
satisfactory.  1  here  was  considerable 
plugging  in  the  blower  as  well  as  in 
the  pipe  beyond  the  blower. 

(Projects  R-16,  NE  13) 
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The  first  two  strains  from  the  Mary- 
land breeding  program  were  entered 
in  regional  tests  for  1957. 

Variety  and  date  of  planting 
studies  have  indicated  the  need  of 
more  critical  data  on  the  develop- 
mental phases  of  the  soybean  plant. 
Cooperative  studies  with  Delaware 
and  Virginia  concerning  these  growth 
phases  are  now  in  progress. 


Preliminary  results  of  a  rate  ol 
seeding  study  indicated  no  difference;^'' 
in  yield  of  soybeans  when  planted  Ben 
at  varying  rates,  5  to  50  lbs.  per  acre  i  ^> 

Preliminary  results  of  a  lodging  ex  its 
periment  showed  no  appreciable  efti'^'' 
feet  of  lodging  upon  either  yield  oi 
quality  of  soybeans. 

(Project  B-43 


Many  Corn  Hybrids  Perform  Well  in  a  Good  Season 


In  1956  Maryland  had  one  of  its 
best  corn  seasons  on  record.  Excel- 
lent yields  were  obtained  in  evalua- 
tion tests  as  well  as  in  the  State  gen- 
erally. All  double-cross  tests  averaged 
well  over  100  bushels  per  acre  of 
good  quality  corn.  Under  these  con- 
ditions many  commercial  hybrids  per- 
formed quite  satisfactorily. 

Although  the  season  was  generally 
too  good  to  permit  the  exposure  of 
many  varietal  weaknesses,  some  com- 
parative observations  were  of  value. 
Good  readings  were  made  for  differ- 
ences in  stalk  strength  in  2  of  the 
tests.  Open  pedigree  hybrids  with 
good  stalk  quality  were  Pa  602,  Ohio 
\A^64,  N  J  8,  Pa  807,  US  505,  and  UPI 
648.  Stalk  rot  continues  to  be  costly 


Better  Wheat  on  Fewer  Acres 

Although  the  wheat  acreage  in 
Maryland  has  decreased,  this  crop  is 
still  the  State's  most  important  small 
grain.  Not  only  is  it  a  major  cash 
crop,  but  it  also  produces  much- 
needed  straw,  and  fits  well  into  the 
rotation  systems  used  on  many  farms. 
Knowledge  of  the  specific  adaptation 
and  use  of  available  varieties  is  im- 
portant. This  project  continues  to 
provide  data  on  all  new  varieties  like- 
ly to  be  useful  in  Maryland. 

In  1956  tests,  yields  ranged  from 
31   to  45  bushels  per  acre,  with  a 
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in  this  age  of  mechanical  harvesting 
Some  hybrids  are  superior  to  other 
in  resistance,  but  much  improvemen 
is  needed.  Renewed  effort  is  bein; 
made  to  breed  more  resistance  int<i«"  ' 
parental  lines. 

Interesting  observations  were  mad 
on  blackbird  damage  in  the  KenP'I 
county    test.    Saturated   feeding  b 
countless  blackbirds  prior  to  harves 
caused  grain  losses  up  to  16  bushel 
per  acre.  Varietal  preference  was  cort'iini 
sistent  among  replicates,  and  was  nc(*ii« 
closely   related    to   maturity.  OhiSW 
W64,    Pa   807,    Pioneer   312A,  an. 
Moews  500A  had  the  least  damaglilev 
in  this  test,  but  proof  of  their  si  'tini' 
periority  requires  more  observatioi! 


(Project  B-5 
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number  of  varieties  closely  groupe 
at  the  top.   Knox  continued  to  gi\ 
promise  as  a  beardless  early  varielj 
with  good  productivity,  good  grai  |  ™' 
and  straw  quality,  and  comparative': 
little  mildew.    Dual,  the  Hessian-fl  j  '™ 
resistant  variety  from  Indiana 
formed  well. 

A  significant  interaction  was  foun] 
between   fertility  level  and  variet'''" 
Knox  did  well  at  high  levels,  whi 
Thorne  did  relatively  well  at  loli  "  * 
levels. 


■ietf;"" 


(Project  B- 


iprovement  in  Feed  Grains 

Better  varieties  of  feed  grains— win- 
r  barley,  winter  oats,  and  spring 
Its— woidd  provide  a  more  depend- 
)le  feed  supply  for  tfie  State.  This 
■eject  includes  evaluation  work  on 
I  tfiese  crops. 

Kenbar  and  Hudson  barleys  con- 
nued  to  show  good  productivity, 
)od  bushel  weight,  and  fair  to  good 
sease    resistance.     Strong,  tough 


awns,  however,  limit  their  popularity. 
Because  of  this  characteristic,  they 
are  not  replacing  the  older  variety, 
Wong,  as  rapidly  as  yield  superiority 
should  justify. 

LeConte  winter  oats  continued  to 
show  good  straw  strength.  Clarion 
and  Craig  spring  oats  were  outstand- 
ing in  1956. 

(Project  B-67) 


ing  for  Mildew  Resistance  in  Wheat  and  Barley 


Mildew  on  wheat  and  barley  has 
:en  of  serious  concern  in  recent 
:ars.  Increased  straw  growth  as  a 
suit  of  production  on  better  fer- 
iized  lancl  undoubtedly  has  accentu- 
ed  damage  from  this  disease.  Al- 
ough  good  varieties  of  barley  such 
Wong,  Kenbar  and  Hudson  are  re- 
itant,  most  of  our  popular  wheat 
irieties  show  very  little  resistance. 
This  project  has  the  dual  objective 
studying  inheritance  of  mildew  in 
irley  and  breeding  mildew  resist- 
ice  into  popular  wheat  varieties  use- 


ful in  Maryland  and  the  northeast- 
ern states. 

By  utilizing  both  greenhouse  and 
field  plantings,  locally  adapted  but 
mildew-susceptible  varieties  of  wheat, 
namely,  Seneca,  Tayland,  Anderson, 
Pennoll,  Knox  and  Leapland,  were 
crossed  with  2  to  5  resistant  but  un- 
adapted  strains.  From  these  crosses, 
eflort  will  be  made  to  select  new  com- 
mercial strains  that  are  both  produc- 
tive and  resistant  to  mildew. 

(Project  B-69) 


lesapeake — New  Red  Clover — To  Be 

Red  clover  continues  to  be  an  im- 
)rtant  legume  in  the  agriculture  of 
aryland,  particularly  since  alfalfa  is 
tacked  so  severely  by  several  insects, 
innscott  and  Kenland  varieties  are 
tisfactory  in  the  western  and  north- 
n  counties,  but  neither  perform 
sll  on  the  Eastern  Shore.  Local 
rains  do  well  in  this  area,  but  seed 
pplies  are  inadequate.  Work  is  un- 
Tway  to  combine  desirable  charac- 
ristics  of  several  superior  local 
rains  with  lines  which  have  been 
lected  for  resistance  to  southern  an- 
racnose  and  have  shown  a  high  de- 
ee  of  perennialism. 


Released 

As  a  result  of  the  testing  program 
running  concurrently  with  the  im- 
provement work,  superior  local 
strains  have  been  obtained.  Stevens 
is  one  of  these  strains  that  has  looked 
exceptionally  good  throughout  Mary- 
land as  well  as  neighboring  states 
over  the  past  several  years.  Because 
of  this  superiority,  Stevens  red  clover 
is  being  released  as  a  new  variety  by 
the  Maryland  Agricultural  Experi- 
ment Station  under  the  name  "Ches- 
apeake." Seed  was  sent  to  California 
for  increase,  and  should  be  available 
for  1958  plantings. 

(Project  B-56-a) 


On  the  right  is  Chesapeake 


a  new  red  clover  variety  being  released  by  the  Maryland  Station; 
on  the  left  is  Kenland. 


Breeding  for  Improved  Ladino  Clover 

Efforts  to  improve  Ladino  clover 
through  breeding  were  continued. 
Experimental  findings  and  larmer  ex- 
]jeriences  have  shown  that  althotigh 
this  legimie  possesses  many  advant- 
ages for  pasture  use,  it  is  lacking  in 
disease  resistance,  drought  tolerance 
and  competitive  ability  with  tall 
growing   grasses.    Because   of  these 


weaknesses,  it  is  often  difficult  to 
maintain  Ladino  clover  for  any 
length  of  time. 

A  nimiber  of  superior  plants  se- 
lected from  several  thousand  will  be 
fiuther  evaluated  at  various  locations 
in  the  Northeast  on  the  basis  of  their 
progeny  performance. 

(Project  B-56-g) 


Better  Forages  Tested  in  Several  Locations 

continues  to  be  the  leading  red  clover 
in  both  yield  and  persistence.  Sev- 
eral local  strains  look  good. 

Williamsbing  and  Narragansett  al- 
falfa continue  to  look  good.  DuPuits 
alfalfa,  of  French  origin,  not  only 
looks  promising  as  a  short-term  al- 
falfa, but  is  maintaining  production 
into   the   third   and  fourth  harvest 


\'ariety  tests  of  atfalfa,  Ladino 
clover,  red  clover,  orchardgrass,  tall 
fescue,  Bermudagrass,  sorghum,  Su- 
dan grass,  pearl  millet,  tall  oatgrass, 
smooth  bromegrass,  crimson  clover, 
annual  lespede/a,  and  vetch  were  con- 
ducted at  several  locations  in  the 
State. 

Chesapeake  red  clover,  a  new  va- 
riety to  be  released  by  the  Maryland 
Agricultural     Experiment  Station, 


years.  DuPuits  is  a  coarse-stemmed 
alfalfa  that  matures  about   1  week 
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earlier  than  most  other  alfalfas  in 
this  area. 

Tests  indicate  considerable  poten- 
tial for  Hybrid  #1  pearl  millet  as  a 
combination  grazing  and  silage  crop 
lor  summer  production  in  Maryland. 
Several  new  sorghum  varieties  may 
also  have  possibilities  for  silage. 


Midland  and  Greenfield  Bermuda- 
grass  continue  to  look  good  at  3  loca- 
tions in  the  State  while  Coastal  and 
Suwanee  varieties  were  virtually  elim- 
inated during  the  1956-57  winter 
period. 

(Project  B-56-1) 


Improved  Late-Maturing  Orchardgrass 

In  studies  just  completed,  late-ma- 
turing strains  of  orchardgrass  grown 
with  alfalfa  for  hay  produced  good 
yields  of  high  quality  forage.  Con- 
siderable emphasis  has  been  placed 
on  the  development  of  best  late-ma- 
turing types  to  be  used  primarily 
with  alfalfa  for  hay. 


A  number  of  orchardgrass  plants 
have  been  isolated  which  have  the 
range  of  maturity  desired.  Many  of 
these  have  good  aftermath  growth, 
leafiness,  vigor  and  resistance  to  leaf 
diseases.  These  will  be  tested  further. 

(Project  I)-56-i) 


New  Pasture  Combinations  Look  Promising 


Dairy  and  beef  cattle  numbers  in 
Maryland  have  steadily  increased.  So 
have  total  feed  needs.  The  search 
for  more  productive  pasture  combi- 
nations, adapted  to  a  wider  range  of 
conditions,  becomes  increasingly  im- 
portant if  these  needs  are  to  be  pro- 
vided economically.  Extension  of  the 
grazing  season  beyond  its  present  nor- 
mal limits,  both  in  the  spring  and 
fall,  offers  encouraging  possibilities. 


In  order  to  further  test  pasture 
combinations  which  may  satisfy  these 
conditions,  Kentucky  bluegrass-tim- 
othy-white  clover,  orchardgrass-La- 
dino  clover-red  clover,  reed  canary- 
grass-Ladino  clover-red  clover  and 
Midland  Bermudagrass-crimson  clov- 
er pastures  were  evaluated  for  beef 
production  using  yearling  Hereford 
steers.  Beef  production  the  first  year 
after  establishment  was  highest  for 


Hereford  steers  grazing  rye  in  pasture  trials.   Crimson  clover  is  in  the  foreground. 


Bermiidagrass  followed  by  orchard- 
grass,  reed  canarygrass  and  then  blue- 
grass.  Beet  production  and  carrying 
capacity  of  Bermuda  during  the  late 
summer  was  nearly  3  times  as  large 
as  any  of  the  other  mixtures.  Only 
in  tlie  early  spring  were  these  mix- 
tiues  superior  to  Bermudagrass. 

Rye  and  crimson  clover  were  seed- 
ed in  Bermudagrass  paddocks  in  the 
fall  of  1956  in  an  effort  to  extend 
the  grazing  season.  Pasturing  started 
20  days  earlier  in  the  spring  on  rye 


seeded  in  Bermudagrass  sod  than  on 
the  other  pasture  mixtures.  Two 
hundred  and  twenty  pounds  of  beef 
per  acre  were  produced  on  the  rye 
during  this  period.  The  Bermuda- 
grass  made  considerable  growth, 
while  the  rye  was  still  productive. 
It  appears  that  the  transition  from 
rye  to  Bermuda  can  be  made  with 
little  reduction  in  animal  numbers 
or  beef  gains. 

{Project  B-56-j) 


Precision  Seeding  and  Good  Managem 

The  most  productive  pasture  and 
hay  stands  do  not  occiu"  natinally— 
they  must  be  planted.  Getting  a  good 
stand  is  one  of  the  mcjst  important 
steps  in  a  productive  and  profitable 
forage  program. 

Cooperative  studies  with  the  U.  S. 
D.  A.  Agricultural  Engineering  Re- 
search Division,  Beltsville,  Maryland, 
have  been  conducted  in  order  to 
learn  more  about  the  problems  of 
forage  establishment  and  manage- 
ment of  new  stands. 

Band  seeding  studies  with  alfalfa 
and  bromegrass  resulted  in  good  for- 
age establishment.  Findings  in  1956 
were  intermediate  to  tliose  obtained 
in  1951  when  band  seeding  resulted 
in  substantially  better  lorage  stands, 
and  those  obtained  in  1955  when 
band  seeding  produced  no  better 
stands  than  the  broadcast,  ciUtipacker 
method  of  seeding.  From  results  thus 
far,  the  greatest  advantage  for  band 
seeding  appears  to  be  where  condi- 


it  Key  to  Good  Forage  Stands 

tions  uiilavorable  for  establishment 
are  encountered.  In  short,  it  takes 
some  ol  the  gamble  out  of  forage  es- 
tablishment. 

Good  management  of  seedling 
stands  is  a  must  if  they  are  to  be- 
come productive  and  to  persist.  Two 
to  3  clippings  in  the  seedling  year 
resulted  in  the  best  orchardgrass- 
Ladino  clover  stands.  Alfalfa-brome- 
grass  and  birdsfoot  trefoil-timothy 
stands  were  superior  when  only  a 
single  deferred  cutting  was  made. 
When  only  1  clipping  was  made  on 
orchardgrass-Ladino  clover,  best  re- 
sults were  obtained  with  a  deferred 
cutting.  Alfalfa  and  trefoil  stands 
were  best  if  not  clipped  at  all  where 
weeds  were  not  a  problem.  Stands 
were  reduced  substantially  under 
conditions  of  heavy  competition, 
whether  from  weeds  or  the  com- 
panion crop.  This  was  particularly 
true  in  the  case  of  Ladino  clover. 

{Project  B-56-m) 


Good  Management  Makes  High  Quality  Alfalfa  Hay 

Alfalfa   acreage   in   Maryland   in-  superior   varieties   have   largely  ac- 
creased  to  an  all-time  high  in  1955  counted  for  this  increase, 
of  90,000  acres.  A  better  understand-        In  recent  years  we  have  learned  a 
ing  of  conditions   necessary  for  its  great  deal  about  managing  this  ex- 
growth,  and  availability  of  seed  of  celient  plant  in  order  to  obtain  high 
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yields  of  nutritious  forage.  However, 
more  time  is  needed  to  fully  answer 
the  questions  on  yield,  forage  quality 
and  stand  persistence  with  regard  to 
management  practices  under  condi- 
tions in  the  humid  East. 

Alfalfa  harvested  at  the  early  bud 
stage  of  growth  will  produce  higher 
quality  forage  than  when  cut  at  a 
later  date.  However,  yields  may  be 
lowered  and  stands  damaged  by  such 
treatment.  The  number  of  harvests 
made  during  the  season  and  the  date 
of  the  last  harvest  also  affect  yield 
and  persistence  of  stand.  Shoidd  a 
pure  alfalfa  stand  and  an  alfalfa- 
grass  mixture  be  managed  identi- 
cally? These  factors  are  being  studied 
in  an  experiment  which  is  now  in  its 
third  harvest  year. 

Preliminary  residts  from  this  study 


indicate  that  spring  harvests  at  the 
early  bud  stage,  and  subsequent  cut- 
tings made  at  liall-hloom  have  re- 
duced the  alfalla  stand  when  grown 
with  orchardgrass,  biu  not  when 
grown  alone.  Early  cutting  residted 
in  slightly  lower  yields,  but  forage 
quality  was  much  higher  than  from 
later  first  cuts. 

In  most  of  the  cutting  treatments, 
orchardgrass-alfalfa  yields  were  high- 
er than  alfalfa  alone.  Lodging  was 
less  severe  when  alfalfa  was  grown 
with  a  grass,  and  as  a  result  a  much 
larger  percentage  of  leaves  was  saved. 

Wilh  a  3-cutting  system,  little  dif- 
ference in  yield  or  stand  persistence 
was  foimtl  between  early,  medium  or 
late  fall  harvests  whether  seeded 
alone  or  with  orchardgrass. 

(Project  B-56-n) 


Compare  Legume  Nitrogen  vs.  Fertilizer 

Five  grasses  grown  with  Ladino 
white  clover  were  each  fertilized  with 
0,  50,  and  100  potmds  of  nitrogen 
per  acre.  Much  of  the  clover  was 
lost,  even  on  the  non-nitrated  plots, 
mainly  because  the  experiment  was 
located  on  a  light  sandy  soil  with  low 
water  holding  capacity.  As  a  result, 
yields  were  generally  low.  However, 
these  same  5  grasses  grown  alone  in 
this  study  and  nitrated  with  100,  200, 
and  400  pounds  of  nitrogen  per  acre 
produced  much  higher  and  more  uni- 
formly distributed  yields.  This  fur- 
ther indicates  that  there  are  situa- 


Nitrogen 

tions  where  it  would  be  more  eco- 
nomical to  supply  nitrogen  in  the 
form  of  commercial  fertilizer  rather 
than  attempting  to  maintain  a  le- 
gimie  stand  for  that  purpose. 

In  other  tests  where  soil  moisture 
was  more  nearly  adequate  than  in 
the  above  experiment,  clover  was 
maintained  and  yields  were  good. 
Under  these  conditions  it  probably 
wotdd  be  cheaper  to  supply  nitrogen 
in  this  manner  rather  than  applying 
commercial  fertilizer. 

(Project  B-56-o) 


Bond  Seeding  Improves  Late  Seedings  of  Alfalfa 


Failure  to  obtain  good  stands  of 
legiunes  in  this  state  may  be  due  to 
several  factors.  One  of  the  important 
ones  is  competition  from  weeds  in 
late  fall  and  early  spring  before  le- 
gumes become  well  established. 


In  an  attempt  to  find  a  remedy  for 
this  problem,  a  series  of  experiments 
was  set  up  to  determine  the  effect  of 
fertilizer  and  seed  placement  at  differ- 
ent dates  on  the  establishment  of  al- 
falfa. 
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Preliminary  results  indicate  that 
although  September  would  be  better, 
from  the  weed  control  standpoint,  it 
is  too  late  lor  good  altalla  establish- 
ment. Not  enough  root  growth  is  ob- 
tained to  give  allalta  a  good  start  the 
following  spring.  Seedings  in  July 
generally  were  good,  provided  mois- 
tine  was  adequate.  August  seems  to 
be  the  best  month  for  seeding  alfalfa. 

In  general,  it  made  little  difference 
whether  the  seed  and  fertilizer  were 


placed  in  rows  or  both  broadcast. 
Seedings  in  September  were  the  ex- 
ception. The  extra  boost  given  by 
placing  the  fertilizer  directly  below 
the  seetl  row  tends  to  improve  the 
stand.  It  is  not,  however,  equal  to 
any  of  the  August  seedings.  If 
farmer  were  forced  to  seed  late,  the 
best  method  woidd  probably  be  to 
band  fertilizer  directly  below  the 
seed. 

(Project  B-58-c) 


Fundamental  Research  Aids  Understanding  of  Herbicidal  Action 


Fundamental  studies  on  the  action 
of  CI  PC  inside  plants  and  the  effect 
ol  external  (environmental)  factors 
on  its  effectiveness  continue  to  add 
to  knowledge  of  the  behavior  of  this 
compoiuul.  Previously  it  was  loimd 
that  CIPCi  increased  the  amoimt  of 
available  carijohydrates  foiuid  in 
jjlants.  The  present  studies  indicate 
that  this  is  probably  due  to  increased 
phosphate  a(ti\ity.  This  increased 
activity  occurs  in  both  roots  and 
shoots  of  corn. 

Moist  soil  was  used  in  1956  to 
study  the  effect  of  various  factors  on 
the  movement  ol  CIPC  in  the  soil. 
Air  dry  soils  were  used  in  previous 


years.  It  was  found  that  soil  moisture 
level,  soil  texture,  soil  pH  and  or- 
ganic matter  content  all  had  an  in- 
ffuence  on  CIPC  movement.  Soil 
moisture  had  a  strong  effect,  the 
chemical  going  deeper  in  a  moist  soil 
than  in  a  dry  one.  Soil  type  had  an 
effect,  but  it  was  not  as  clear-cut.  The 
chemical  apparently  moved  deeper  in 
a  clay  than  in  a  sandy  loam.  CIPC 
went  deeper  where  the  soil  pH  was 
4.2  than  where  it  was  7.1.  Soils  low 
in  organic  matter  resulted  in  greater 
downward  movement  of  CIPC  than 
in  soils  of  higher  organic  matter  con- 
tent. 

(Project  B-58-d) 


New  Weed  Control  Chemicals  Highly  Promising 

A  new  (lass  of  chemicals,  the  2,4- 
D  butyl  i(s  (or  2,1-DB),  appears  to 
offer  considerable  promise  lor  weed 
control  in  alfalfa.  The  2,4-DB  did  a 
good  job  oi  controlling  mustard,  yel- 
low rocket  and  wild  turnip  during 
the  winter  of  1956-57  in  seedling  al- 
falfa with  little  harm  to  the  legume. 
Prior  to  this  time  there  has  been  no 
chemical  that  could  safely  be  used 
to  control  these  cruciferous  winter 
annual  weeds  in  alfalfa.  The  butyrics 
may  be  able  to  do  this.  No  chemicals 
were  found  to  do  a  satisfac  tory  job  of 


controlling  German  knotgrass  in  al- 
falfa, but  CIPC  and  Dinitro  show 


promise. 

Several  chemicals  were  applied  pre- 
emergence  in  corn  or  soybeans  for 
weed  control.  2,4-D  continued  to  be 
one  of  the  better  chemicals  for  broad- 
leaved  weed  control.  However,  amino 
tiia/ole  and  various  substituted  ben- 
zoic acids  also  looked  very  good.  For!  *ri 
grass  control  Randox  and  the  sub- 
stituted urea  comjjounds  were  best. 
In  soybeans  Randox  again  looked 
good,  but  the  benzoic  and  urea  corn- 
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iounds  severely  injured  the  beans. 
\.Ianap  3  and  the  biityrics  gave  fair 
prass  and  broadleaved  weed  control. 
Dinitro  and  PCP  did  not  look  as 
jood  as  in  the  past,  but  CIPC  gave 
)etter  weed  control  than  usual. 

For  Johnson  grass  control,  split 
reatments  with  15  pounds  of  Dala- 
3on  per  acre  continued  to  look  the 
)est.  Single  treatments  with  Dalapon 
lid  not  do  as  well.  Polychloro  benzoic 
icid  was  not  successfid. 

Amino  tria/ole  showed  possibilities 


llimatology  Studies  Initiated 

Studies  of  climatological  relation- 
hips  to  plant  growth  and  of  supple- 
nental  irrigation  of  tobacco  and  for- 
ige  crops  in  relation  to  climatic  fac- 
ors  were  recently  undertaken.  Prin- 
:ipal  objectives  of  these  investigations 
ue:  (1)  to  compile  and  analyze  cli- 
natic  variables,  especially  the  fre- 
quency, intensity  and  dmation  of 
drought  periods,  (2)  to  develop  a 
irought  forecasting  service  for  farm- 
ers, and  (3)  to  intensively  study  mois- 
ure  requirements  of  individual  crops 
it  their  several  stages  of  development. 

From  May  24,  1956,  to  May  1,  1957, 
A^eather  data  from  17  Maryland 
vveather  stations  were  transferred  to 
168,805  key  punch  cards.  Verification 
3f  about  one-third  of  the  cards  was 
Tiade,  but  no  analyses  were  under- 
aken.  This  work  was  supervised  by 
H.  H.  Englebracht,  State  Climatolo- 
;ist. 

Computations  of  potential  evapo- 
ranspiration    were    made    for  the 


as  a  one-shot  treatment  for  Canada 
thistle  control. 

Three  pre-emergence  and  5  post- 
emergence  chemicals  were  compared 
for  effectiveness  in  controlling  crab- 
grass  in  turf.  Neburon,  Alanap  IF 
and  Crag  I  applied  pre-emergence 
gave  fairly  good  results,  but  at  least 
1  retreatment  was  needed  with  each. 
Of  the  post-emergence  treatments,  di- 
sodium  methyl  arsonate  looked  the 
best.  PMA  and  Potassium  cyanate 
were  also  fairly  effective. 

(Project  B-5S-e) 


growing  season  of  1956  from  data 
collected  in  a  pilot  study  conducted 
at  the  Tobacco  Farm. 

A  standard  ^\•eather  station  and 
Class  .\  evaporation  station  were  put 
in  operation  on  May  1,  1956.  A  re- 
cording rain  gauge,  hydrothermo- 
graph  and  soil  thermograph  were  in- 
stalled. Other  equipment  planned 
lor  use  are  an  Eppley  pyrrheliometer, 
Johnson  neutron  soil  moisture  coim- 
ter,  actinometer  (solar  radiation 
counter)  and  a  Hi-point  Micromax 
for  soil  and  air  temperature  measme- 
ments. 

Legimie  and  grass  plantings  were 
made  in  the  fall  of  1956  to  initiate 
that  phase  of  the  irrigation  studies. 
Gypsimi  block  readings  were  taken 
on  all  tobacco  plots  until  harvest 
time.  Agronomic  data  indicated  no 
response  to  irrigation  of  tobacco,  but 
significant  dilferences  were  obtained 
from  various  spacings  and  varieties. 

{Project  BOQR-84) 


Sreater  Effciency  in  Tobacco  Fertilization 

Extreme  treatments,  such  as  delay-  Such  a  year  was  1955,  when  heavy 

ng    fertilizer    applications    until    3  early  rains  caused  leaching,  and  the 

tveeks   after   planting   tobacco,   may  nitrogen  supply  was  replenished  by 

orove  successful  once  in  5  or  10  years,  delayed    fertilization.     By  contrast, 
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1954  was  dry  throughout  the  sum- 
mer, and  delays  in  application  were 
disastrous.  Highest  yields  were  ob- 
tained with  early  placement  of  1,500 
pounds  per  acre  ot  4-8-12  lertilizer 
in  bands.  During  the  remaining  4 
years  of  the  test,  rainfall  was  nearer 


normal  in  amount  and  distribution 
In  those  years,  the  application  of  75CL|, 
pounds  per  acre  of  4-8-12  at  planting 
time,  and  750  pounds  as  a  sidechess 
ing,  proved  superior  to  either  ex 
treme  treatment. 
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Ten  Years  of  Research  Completed  on  Tobacco  Management  Practices 


Extended  study  with  continuous 
tobacco  has  given  positive  informa- 
tion with  respect  to  the  effect  of  win- 
ter cover  crops  and  management  on 
tobacco  production.  The  following 
conclusions  are  substantiated  by  these 
tests,  conducted  cooperatively  with 
the  V.  S.  D.  A.  Soil  and  Water  Con- 
servation Research  Division  at  Belts- 
ville,  Maryland: 

Ridged  rows,  laid  out  on  contoiu 
grade  to  reduce  erosion  losses,  yielded 
the  same  as  flat  cultivated  tobacco  in 
dry  years,  and  increased  yield  8  per- 
cent to  25  percent  in  wet  years.  The 
yield  increases  in  wet  years  and  ab- 
sence of  adverse  effects  in  dry  years 
constitute  a  strong  recommendation 
for  this  conservation  practice  in  to- 


bacco farming.  I^rainage  benefit} 
from  ridged  rows  may  have  particui 
lar  value  for  irrigated  tobacco  where 
irrigation  and  subsequent  rainfal 
comiiine  frequently  to  produce  unde! 
sirably  wet  conditions. 

Winter  cover  crops,  tested  in  rota; 
tion  with  tobacco  on  sandy  land 
were  ryegrass,  vetch,  or  vetch  in  mix 
ture  with  wheat,  ryegrass  or  rye.  Rye 
grass  alone  did  not  increase  yield 
of  tobacco  significantly  over  those  o 
continuous  tobacco  without  a  winte: 
cover  crop.  Vetch  alone  increase( 
yields  but  produced  a  low  quality  to 
bacco.  Satisfactory  yields  and  qualitlielter 
of  tobacco  were  maintained  with  th 
mixed  cover  crops. 

Late  plowing  (about  May  15)  gav 


Rye  and  vetch  were  plowed  under  in  this  plot.     It  has  good  tilth,  with  lots  of  coarse  organic  residues  mixe 
throughout,  and  will  grow  a  good  crop  of  tobacco.    The  ridged  rows  will  reduce  erosion  and  protei 
against  "drowning"  in  wet  years. 
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:onsistently  higher  yields  oi  tobacco 
han  early  plowing  (about  April  15) 
)f  these  same  mixed  winter  cover 
Tops.  The  late-turned  tobacco  aver- 
iged  1460  ])ounds  per  acre  and  the 
;arh -turned,  1284  poimds  per  acre, 
rhe  advantage  lor  late-turning  held 
"ven  in  drv  vears  where  the  increased 


growth  of  the  cover  crops  presumably 
reduced  the  stored  moisture  supply  in 
the  soil. 

The  increased  organic  residues 
from  late-turning  kept  the  soil  in  the 
late-turned  plots  in  better  condition 
than  the  soil  in  the  early-turned 
plots. 


light  Combinations  of  N  ,  and  Cover  Crops  Give  Best  Tobacco  Returns 

A  farmer  can  vary  the  rate  of  nitro- 
gen fertilization  lor  tobacco  to  obtain 
learly  maximum  residts  imder  a 
A'ide  variety  of  cropping  conditions, 
[f  vetch  2Jroduces  an  imusually  abim- 
lant  growth,  either  alone  or  in  mix- 
ures,  all  nitrogen  can  be  omitted 
rom  the  fertilizer.  For  normal 
growth  on  sandy  soils,  20  to  30 
poimds  per  acre  of  nitrogen  should 
be  applied  following  a  winter  cover 


crop  of  mixtures  of  vetch  with  either 
wheat,  rye,  oats  or  ryegrass.  Also,  if 
legumes  fail,  or  if  wheat  or  ryegrass 
are  seeded  alone,  extra  nitrogen 
should  be  supplied  to  bring  the  total 
to  60  to  80  pounds  per  acre.  In  that 
case,  it  may  be  profitable  to  plow 
under  half  of  the  nitrogen  to  aid  in 
decomposition  of  the  cover  crop. 

(Project  li-6S) 


liifBetter  Tobacco  in  the  Making 

Improved  strains  of  Maryland  to- 
bacco resistant  to  wildfire,  rootrot 
and  mosaic  are  being  developed.  Of 
these  strains,  3  were  equal  or  supe- 
rior to  the  best  common  varieties  in 
yield  and  acre  value  in  1956.  The 
need    for    improvement    in  quality 


without  sacrifice  of  yield  has  in- 
creased the  complexity  ot  the  disease 
breeding  program.  It  appears  that 
some  lines  meeting  all  the  qualifica- 
tions listed  will  soon  be  available  lor 
farmer  use. 

{Project  J -95) 


Phosphate  Sources  Compared 

Over  a  lO-year  period,  rock  phos- 
phate produced  less  wheat  in  a  wheat- 
corn  rotation  than  did  superphos- 
phate, calcium  metaphosphate,  or 
fused  rock  phosphate.  This  was  true 
even  when  4  times  as  much  P.,0-  was 
applied  in  the  form  of  rock  phos- 
phate as  in  the  other  forms. 

After  10  years,  this  land  was  placed 
in  a  3-year  rotation  where  the  phos- 
phate treatments  were  continued  and 
increased  levels  of  nitrogen  and  pot- 
ash were  used.  Yields  of  wheat  from 
the  rock  phosphate  plots  which  had 


received  4  times  the  amount  of  P.O. 
as  the  other  areas  approached  those 
from  the  best  superphosphate  plots 
after  14  years  of  rock  phosphate  treat- 
ments. 

Soil  from  the  land  that  received 
these  various  phosphate  treatments 
was  used  to  evaluate  different  phos- 
phorous soil  tests.  A  Maryland-devel- 
oped test  and  2  others  were  found  to 
be  good  when  tested  with  rock  phos- 
phate treated  soils.  Others  did  not 
give  reasonable  answers. 

(Project  O-45-b) 
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Alfalfa  Requires  High  Potash 

One  ol  the  problems  that  arises  in 
production  ol  altalhi  is  the  question 
ot  the  most  elective  time  to  fertilize. 
Is  it  better  to  lertili/e  in  the  spring 
or  the  iall? 

Studies  are  imderway  in  an  at- 
tempt to  find  answers  to  these  ques- 
tions. (Certain  practices  are  begin- 
ning to  show  changes.  AHaUa  grown 
on  Belts\ille  soils  requires  more  than 

Potassium  Soil  Tests  Studied 

Large  amoimts  ot  potassiimi  are 
usually  present  in  soil.  Quantities 
olten  range  Irom  1(),0(H)  to  50,000 
poimds  per  acre  in  the  furrow  slice 
alone.  All  ol  this,  except  as  much  as 
perhaps  100  poimds,  remains  unaf- 
fected by  plant  growth  each  year. 
This  100  poimds  of  potassium  is 
maintained  in  the  soil  in  a  form 
available  to  plants  by  a  special  devise 
known  as  the  cation  exchange  sys- 
tem. Some  soils  quickly  replenish  the 
100  pounds  as  it  is  removed  by  plants 
from  the  cation  exchange  system; 
others  do  not.  Obviously  any  method 


leir 

•100  pounds  per  acre  of  0-10-20  or  40(  loril 
pounds  per  acre  of  0-20-20  in  th(  ws 
spring  to  prevent  it  from  entering  icit) 
the  winter  with  an  amount  of  potasl: 
in  the  tissue  below  the  critical  level 

As   potash   often   determines    th<  lafs 
longevity  of  the  stand,  it  is  suspectec  mntt 
that  continuation  of  such  fertilize] 
practices  might  reduce  stands. 

{Project  0-51 


that  could  measure  this  replenishing 
ability  of  soils  would  be  beneficial  ir 
determining  when  the  soil's  supply  o, 
potassium  to  the  plants  is  likely  tc 
run  low.  A  thermal  soil  test  whicl 
had  been  proposed  as  the  solution  tc 
this  problem  was  studied.  The  re 
suits  indicate  that  the  test  in  its  pres 
ent  state  is  not  always  satisfactor 
and  either  the  test  should  be  modi, 
fied  or  a  new  test  devised.  Studie. 
conducted  during  1956  suggest  ce: 
tain  modifications  that  could 
made  to  make  the  test  more  usefu 
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{Project  0-5. 


Fundamental  Mineralogy  Studies  Aid  Characterization  of  Soils 


Soil  mineralogical  studies  are  being 
completed  on  6  important  soil  types 
of  Maryland.  The  clay  fractions  in 
particular  are  now  being  character- 
ized by  X-ray  diffraction,  differential 
and  integral  thermal  analysis  and 
chemical  properties.  Final  adjust- 
ment and  calibration  of  the  thermal 
balance  and  differential  thermal  ap- 
paratus were  made  and  some  50  suc- 
cessful runs  Aveie  completed.  Inter- 
pretations and  analyses  of  the  graphs 
obtained  are  now  being  made.  Re- 
sults from  these  basic  studies  will  pro- 
vide valuable  guidance  to  soil  man- 
agement practices  and  fertilizer  and 
cropping  recommendations. 


-oopf 

Two   major   difficulties   were  eriihtk 
countered  during  the  year.  The  firs 
was   concerned   with  thermocouple 
being  retired  prematurely  in  the  di 
erential  thermal  apparatus.  Protec 
live  coatings  of  magnesium  oxide  aw  )iim,i 
cement  failed  to  prolong  the  life  c 
the  thermocouples  and  did  not  giv  iij 
iccurate    responses    to    temperatuf  ili  res] 
changes.   A  22-gauge  chromel-alumc 
wire  is  now  being  used  which  las 
about  25  runs  in  comparison  with  t 
single  runs  previously  obtained  wit 
28-gauge  wire 

The  second  difficulty  was  in  the  ii 
terpretation  of  X-ray  patterns  ( 
clays.  Base  exchange  capacity  of  ce 
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ain  samples  was  incompatible  with 
lieir  type  of  clay  minerals.  iMont- 
lorillonite  was  suspected  to  be  re- 
ponsible  ior  the  base  exchange  ca- 
n  'acity  values  but  it  was  not  detected 

Jtasi  ji  the  X-ray  patterns.  A  method  pro- 
■osed  recently  by  Tamura  was  used 

ililjccesslully  in  expanding  to  18A°  the 
lontmorillonite  which  usually  col- 
ipses  to  14A°  in  our  soils.  In  addi- 
on  to  vermiculite  and  illite  some  of 


hid 


our  Maryland  soils  also  contain 
montmorillonite  in  detectable 
amounts,  especially  in  the  dark  super- 
ficial A]  horizons  of  wooded  soils. 
These  residts  indicate  a  very  favor- 
able interaction  Ijetween  organic  and 
mineral  matter  in  soils  whereby 
montmorillonite,  a  mineral  with  a 
high  base  exchange  capacity,  is  being 
produced. 

(Project  O-5-f) 


ontinuous  Wheat  Increases  Soil  Aggregation  and  Organic  Matter  Content 


Continuous  wheat  in  a  cropping 
/stem  exjDeriment  at  the  Plant  Re- 
iarch  Farm,  has  been  more  effective 
lan  the  common  3  and  4  year  rota- 
ons  in  increasing  soil  aggregation 
nd  organic  matter  content.   At  the 


dining  this  experiment.  This  crop- 
ping system  would  have  a  place  on 
cash  grain  farms  that  have  erosion 
problems. 

Other  studies  are  in  progress  on 
factors  affecting  the  formation  and 


mie  time,  it  has  averaged  34.3  bu.  destruction  of  soil  aggregates.  Soil  ag- 

f  wheat  per  acre  during  the  4  years  gregates  are  important  because  un- 

lis  experiment  has  been  in  progress,  stable  aggregates  are  associated  with 

espedeza  was  seeded  in  the  wheat  tilth  problems  in  the  soils.  Much  of 

ich  spring  and  made  considerable  this  work  is  being  done  in  the  labora- 

rowth    after    the   removal    of    the  tory    and    has    not    progressed  far 

heat  in  July.    The  land  was  pre-  enough  for  definite  conclusions, 
ared  by  disking  and  was  not  plowed  {Project  0-56) 
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rederick  County  Soil  Survey  Progresses 

Cooperative  work  was  continued 
ith  the  Soil  Conservation  Service  in 
le  correlation  of  soils  in  Frederick 
)unty.  It  is  expected  that  the  soil 
irvey  report  and  map  of  this  coimty 
ill  be  published  in  1958  by  the  Soil 
an|onservation  Service. 

During  the  summer  and  fall  of 
?56,  15  sites  were  studied  in  detail 
ith  respect  to  soil  type,  vegetation, 


genesis  and  morphological  character- 
istics. The  information  gathered  will 
form  the  basis  of  an  interpretative 
system  whereby  all  existing  data  char- 
acterizing these  soils  will  be  used  to 
predict  their  behavior  imder  selected 
crops  and  specific  management  sys- 
tems. More  efficient  use  of  soil  maps 
and  reports  will  thereby  be  insured. 

{Project  0-48) 


th  Mbsoiling  Gave  No  Increase  in  Yield  in  1956 


No  increase  in  yields  of  corn  in 
)56  were  obtained  from  subsoiling 
I  cooperative  studies  with  the  U.  S. 
.  A.  Soil  and  Conservation  Research 


Division  at  Beltsville,  Maryland. 
These  studies  were  conducted  on 
Beltsville  silt  loam,  Penn  silt  loam 
and  Ashby  loam  soils.   Subsoiling  in 
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The  triangular  breakout  caused  by  subsoiling  to  a  depth  of  22  inches,  on  a  42-inch  spacing,  results 
in  an  average  increase  of  only  6  inches  in  depth  of  tilled  soil.   The  white  stake  to  the  right  of  the 
yardstick  marks  the  subsoiler  slot. 


the  fall  preceding  corn  was  clone  on 
42-inch  spacings  to  a  depth  of  22 
inches. 

Rainfall  in  1956  was  ample  and 
well  distributed  to  meet  the  require- 
ments of  the  corn  crop.  Yields  ranged , 
from  56  bushels  per  acre  on  Ashby 
soil  to  83  and  106  bushels  on  the 


Seed  Labeling  More  Accurate 

Poor  stands  of  any  crop  cause  heavy 
losses  to  the  farmer.  Good  seed  is 
an  important  safeguard  against  such 
losses.  Farmers  who  read  the  tag  or 
submit  seed  samples  for  analysis  are 
using  means  available  to  them  to  pre- 
vent the  purchase  or  planting  of  poor 
seed. 

The  quality  and  labeling  of  seeds 
offered  for  sale  in  Maryland  were 
further  investigated  in  1956.  Inspec- 
tors collected  433  samples  of  seed  at 
various  wholesale  and  retail  outlets 
in  the  State  to  see  whether  they  were 
tagged  as  required  by  law.  The  com- 


Beltsville  and  Penn  silt  loams.  Mois 
ture  measurements  indicated  that  the 
corn  did  not  draw  as  heavily  on  sub 
soil  moisture  in  1956  as  it  did  in  1955 
when  subsoiling  increased  yield  from 
52  to  61  bushels  per  acre  on  the  Belts 
ville  soil.  Wheat  that  followed  corn 
showed  no  response  to  subsoiling. 


pleteness  and  accuracy  of  the  tagging 
of  these  samples  were  considerably 
higher  than  last  year  and  the  1953 
1956  average. 

The  number  of  seed  samples  sub- 
mitted to  the  laboratory  by  farmers 
and  seedsmen  of  Maryland  was  the 
largest  on  record.  As  of  May  15,  1957 
a  total  of  4,072  samples  had  been  re 
cei\'ed  for  analysis.  This  phase  of  the 
work  has  advanced  rapidly  during  theif«jcoi 
last  3  years,  due  largely  to  the  more 
active  seed  program  with  farmers  andi 
seedsmen. 

(Project  N-10^ 


'ecllv 
jif  n 
SePa 
on  loi 
advi 

% 
alsi 
•e  ii 

med : 
led  I 
ihai 
edi 
iitio: 
five  ( 


22 


ANIMAL  HUSBANDRY 


S7 


Practical  animal  husbandry  involves  the  use  ol  knowl- 
edge gained  through  research,  and  certain  arts  of  the 
producer.  Responsibilities  of  researchers  in  animal  hus- 
bandry include  application  of  concepts  and  techniques 
of  basic  sciences,  reducing,  where  possible,  the  arts  of 
the  producer  to  an  objective  basis,  and  testing  some  of 
the  prevalent,  untested  concepts  and  lores  of  the  field. 
Research  undertaken  by  animal  husbandmen  is  initi- 
ated with  the  intent  of  securing  information  which  may 
be  of  immediate  or  eventual  economic  importance. 


esearch  Results  in  Record  of  Performance  Programs 


Recommended  record  of  perform- 
nce  programs  for  beef  producers 
ave  been  established  during  the  past 
ear.  These  programs  have  resulted 
irectly  from  8  years  of  research, 
lasic  research  was  conducted  at  Col- 
;ge  Park  in  order  to  lay  a  founda- 
ion  for  an  economic  evaluation  of 
be  advisability  of  doing  performance 
esting.  At  the  same  time,  research 
^as  also  done  on  Maryland  farms, 
"he  information  and  experience 
ained  from  this  phase  of  the  work 
elped  to  find  solutions  to  problems 
^hich  arose  when  the  programs  were 
laced  in  operation  under  practical 
onditions. 

Five  different  plans  of  procedure 
ave  resulted  from  the  research, 
'hese  plans  progress  in  completeness 


from  a  relatively  simple  but  useful 
plan  to  one  which  includes  a  com- 
plete set  of  records  on  the  herd.  The 
large  amount  of  latitude  in  choice 
of  suggested  programs  is  intended  to 
encourage  each  producer  to  establish 
the  plan  of  procedure  best  fitted  to 
the  needs  of  his  own  farm. 

Experimental  results  and  observa- 
tions on  farms  indicate  a  real  need 
for,  and  the  value  of,  testing  the  per- 
formance of  beef  cattle.  In  order  to 
make  testing  more  widely  available 
to  producers,  Agricidture  Experiment 
Station  personnel  have  cooperated 
with  Extension  Service  personnel  in 
providing  plans,  suitable  forms,  and 
other  information  pertaining  to  the 
testing  of  performance. 

(Projects  C  N,  C-N-n,  C-l-f-h) 


he  tew  Scoring  System  Appears  to  be  Practical 

A  practical  yet  informative  system  time,  part  of  a  practical  record  of 
ir  the  scoring  of  calves  and  other  performance  system  for  the  producer 
attle  in  a  herd  is,  at  the  present     of  beef  cattle.  The  data  secured  from 
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the  use  ol  the  new  scoring  system 
mentioned  in  hist  year's  report  have 
been  analyzed.  (The  new  scoring 
system,  is  based  on  the  evahiation  of 
55  body  parts.  The  system  permits 
the  use  of  scores  under  and  over  100 
percent  in  order  to  allow  a  producer 
to  note  not  only  the  parts  of  the  body 
which  do  not  meet  his  standard  of 
perfection;  but  also,  the  nature  of  the 
deficiency  in  a  characteristic.) 

Means,  standard  deviations,  and  co- 
efficients of  variation  of  both  actual 
scores  and  deviations  of  the  scorers 
from  100  percent  have  been  calcu- 
lated from  the  scores  recorded  by 
each  of  4  scorers.  Two  groups  ol  ani- 
mals were  scored:  bull  calves  and  ma- 
tine  females.  As  with  the  simpler 
scoring  system  previously  used,  a  rea- 
sonably large  difference  among  the 
scores  of  different  scorers  was  found, 
especially  for  certain  items  of  con- 


formation. It  was  interesting  to  note 
that  little  if  any  \  ai  ialion  among  the  | 
animals  was  noted  l)y  any  of  the  scor-  i 
ers  for  2  of  the  items  scored.  This 
indicated  that  either  there  was  no 
variation  among  the  animals,  or  the 
variations  were  so  slight  that  record- 
ing them  from  visable  observation 
was  very  difficidt  or  impossible. 

Experiences  indicated  that,  with 
the  exception  of  the  deletion  of  a  few 
items,  the  new  scoring  system  is  prac 
tical  for  use  by  the  producer  who 
may  wish  to  have  detailed  evalua 
tions  of  the  animals  within  his  herd. 
The  new  scoring  system  involves 
more  time  lor  the  scoring  of  an  indi 
vidual  animal  (8  minutes)  than  did 
the  scoring  system  formerly  used  (2 
minutes)  but  the  additional  time 
used  appears  to  be  spent  gainfully. 

(Project  C-l-f-b^ 


Group-Fed  Calves  Gain  More  Rapidly,  But  Less  EfTicientiy 

Group-fed  cahes  gained  0.12  jjound 
per  head  per  day  more  than  the  in- 
dividually fed  calves,  but  consumed 
41  pounds  moie  Iced  per  hundred 
pounds  ol  gain  plus  maintenance 
than  those  led  individually. 

This  was  the  second  year  of  the 
gain-test  trial  of  group  vs.  individual 
feeding,  with  20  Aberdeen-Angus  and 
2<)  Herefords  from  the  University  of 
Maryland's  herds  on  test.  They  were 
weaned  and  started  on  a  gain-test 
trial  on  October  9,  1956.  Calves  were 
allotted  lor  group  or  individual  feed- 
ing by  sire,  breed,  and  sex.  They 
averaged  approximately  8  months  of 
age  and  457  poimds  in  weight  at  the 
start  of  the  trial. 

The  results  of  the  first  and  second 
year's  work  were  similar  in  that 
calves  fed  in  groups  gained  more  rap- 
idly, on  the  average,  than  those  fed 


individually.  This  was  true  both 
years  in  each  of  the  1  sub-groups 
(Aberdeen  Angus  steers,  Aberdeer 
Angus  heifers,  Hereford  steers^  anc 
Hereford  heifers).  The  1956  group 
led  calves  gained  an  average  of  1.8c 
pounds  per  head  daily  and  the  indi 
\idually  led  calves  gained  an  averag( 
of  1.71  pounds  per  head  daily  during 
the  224  days  they  were  on  trial.  Gain 
of  the  1955  calves  were  1.71  and  1.5; 
])oiuk1s  per  head  daily  lor  group-anc 
individually-fed  calves  respectively. 

Detail  scores  and  measurements  o 
the  calves  were  secured  at  the  begin 
ning  and  end  of  the  feeding  trial 
These  scores  and  measurements  wil 
be  studied  in  relation  to  rate  am 
economy  of  gain.  There  were  ap 
proximately  45  calves  started  on 
gain-test  trial  on  October  8,  1957. 

{Project  C-14-C 
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Rumen  contents  of  sheep  on  nutrition  experiments  are  sampled  by  means  of  a  stomach  tube  and 
vacuum  pump. 


Rumen  Volatile  Fatty  Acid  Production  ! 

Volatile  iatty  acids  (VFA)  consti- 
tute the  major  source  ot  energy  for 
ruminant  animals.  These  acids  are 
produced  in  the  rumen  as  a  result  ol 
bacterial  action  upon  fibers,  other 
carbohydrates  and  proteins  present  in 
the  feeds.  Cattle  or  sheep  do  not 
secrete  enzymes  capable  of  digesting 
cellulose,  the  chief  constituent  of  fi- 
ber in  roughages,  and  their  ability  to 
utilize  roughages  is  dependent  upon 
bacteria  in  the  rumen. 

It  is  important  that  processes  in- 
volved in  production  of  VFA  and 
the  factors  that  control  them  be  un- 
derstood. Knowledge  gained  from 
basic  studies  on  rumen  function  may 
eventually  be  applied  in  feeding  ru- 
minants to  increase  efficiency  of  pro- 
duction of  meat,  milk  and  wool. 


jdied  in'Lambs 

Current  research  involves  studies 
of  the  relationship  between  VFA 
present  in  the  rumen  and  VFA 
produced  by  bacteria  in  iti  xutrn 
studies,  and  the  effects  of  diet  and 
feed  additives  upon  VFA  production 
by  rumen  bacteria. 

Studies  have  been  made  on  the  ef- 
fects of  aureomycin  on  VFA  levels 
in  the  rumen  and  on  in  vitro  VFA 
jjroduction  from  uniformly  labelled 
radioactive  glucose  by  washed  cell 
suspensions  (WCS)  of  bacteria  pre- 
pared from  the  rumen  contents  of 
fattening  lambs.  Results  to  date  in- 
dicate that  aureomycin  fed  at  levels 
of  7,  12  or  24  mg.  per  lamb  per  day 
does  not  affect  the  concentrations  or 
proportions  of  VFA  in  the  rumen 
fluid.   The  antibiotic  does  not  alter 


25 


the  pattern  of  dissimilation  of  glu- 
cose by  rumen  bacteria  in  the  WCS. 

Suckling  lambs  fed  aureomycin  by 
capsule  gained  slightly  faster  than 
control  lambs  from  birth  to  90  days 
of  age.  Hampshire  and  Southdown 
lambs  receiving  10-20  mg.  of  aureo- 
mycin per  lamb  per  day  gained  .68 
and  .53  lbs.  per  day  while  control 
lambs  of  the  same  breeds  averaged 
.65  and  .48  lbs.  per  day,  respectively. 
Further  studies  will  be  conducted  to 
determine  the  effect,  if  any,  of  con- 
tinuous antibiotic  feeding  begun 
early  in  life  upon  VFA  production  in 
the  rumen. 

While  work  on  VFA  production 
did  not  show  any  differences  due  to 
aureomycin  feeding,  the  results  may 
be  of  considerable  value  in  studies 
on  rumen  nutrition  and  physiology. 
These  studies  in  lambs  confirmed  cer- 
tain observations  made  earlier  in 
dairy  cows.  There  was  a  positive  cor- 
relation between  quantities  of  VFA 
recovered  from  glucose  dissimilations 
and  amounts  of  radio  activity  recov- 
ered, indicating  that  the  WCS  tech- 
nique does  give  a  good  measure  of 
production  of  VFA  from  added  glu- 
cose. There  was  a  tendency  for 
amounts  and  proportion  of  VFA  in 
the  rumen  and  for  the  VFA  produced 
during  glucose  dissimilations  to  sta- 
bilize after  animals  had  been  on  the 
same  diet  for  several  weeks. 

Factors  AfFecting  Bloat  Being  Studied 

Studies  on  the  relationship  of  phys- 
ical condition  of  rumen  contents  to 
bloating  and  on  the  role  of  rumen 
bacteria  in  bloat  are  being  continued. 
.A.ttemj)ts  to  cause  experimental  bloat 
by  increasing  viscosity  of  rumen  fluid 
in  sheep  have  not  yet  been  success- 
ful. Gum  Guar,  a  polysaccharide  that 
increases  viscosity  in  many  aqueous 
solutions,  did  not  increase  viscosity 


It  has  been  demonstrated  in  cows 
that  changing  the  diet  from  normal 
roughage-concentrate  rations  to  low 
roughage  rations  made  up  primarily 
of  cooked  carbohydrates  will  change 
concentrations  and  distribution  of 
the  VFA,  but  variations  observed  in 
VFA  ratios  in  rumen  fluid  do  not 
necessarily  coincide  with  variations 
in  ratios  of  VFA  produced  by  WCS. 

Variations  between  animals  and  in 
the  same  animal  make  it  difficult  to 
evaluate  the  WCS  technique  as  a 
method  of  studying  rumen  bacterial 
action.  It  would  appear,  however, 
that  there  are  real  differences  in  VFA 
molar  percent  ratios  between  rumen 
fluid  and  WCS  end  products  in  sam- 
ples taken  from  the  same  animals 
at  the  same  time;  i.  e.,  rumen  fluid 
VFA  is  not  necessarily  predictive  of 
VFA  production  in  the  WCS  and 
vice  versa.  This  can  be  interpreted 
to  mean  that  levels  of  VFA  in  rumen 
fluid  are  not  always  indicative  of 
amoiuits  or  proportions  of  various 
acids  produced  from  feedstuffs  by 
bacterial  action  in  the  rumen,  but 
rather  they  represent  a  part  of  the 
riunen  environment  that  is  controlled 
by  both  the  ruminant  animal  and 
rumen  population. 

Studies  now  under  way  will  con- 
tinue to  investigate  factors  that  con- 
trol VFA  production  in  the  rumen. 

(Project  C-21) 


in  the  rumen  and  it  was  subsequently 
determined  that  rumen  microflora 
possess  an  en/yme  capable  of  hydro- 
ly/ing  the  polysaccharide. 

Investigations  now  under  way  will 
involve  administration  of  several  vis- 
cosity-increasing agents.  If  viscosity 
of  the  rumen  fluid  can  be  increased, 
the  effect  of  viscosity  per  se  on  the 
rumen  can  be  determined.  Progress 
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in  studies  on  rumen  factors  in  the 
bloat  syndrone  would  be  enhanced  it 
it  were  possible  to  produce  bloat  con- 
sistently in  experimental  animals. 

Studies  are  also  being  conducted  to 
determine  the  mode  ot  action  of  pro- 
caine penicillin  which  has  been  re- 
ported to  reduce  bloat  in  cattle  graz- 
ing on  legume  pastures.  Work  with 
a  limited  number  of  sheep  indicates 
that  ewes  which  were  bloating  on 
alfalfa  pasture  before  oral  adminis- 
tration of  penicillin  will  not  bloat 
when  10-20  mg.  of  penicillin  are  giv- 
en by  capsule. 

Preliminary  results  of  studies  on 
gas  production  and  ingesta  volume 
increase     (IV'I)    in    rumen  samples 


taken  from  animals  grazing  on  alfalfa 
indicate  that  there  is  considerable 
variation  between  animals  in  rate  of 
gas  production  and  IVI,  irrespective 
of  whether  or  not  animals  are  bloat- 
ing or  are  receiving  penicillin. 

Not  enough  information  has  been 
obtained  to  establish  any  relation- 
ships between  gas  production  and 
IVI  when  animals  bloat  or  are  fed 
penicillin. 

Radioisotopes  are  being  employed 
in  studies  on  gas  production  and 
VFA  production  by  rumen  microor- 
ganisms in  bloating  and  non-bloating 
animals  on  similar  rations. 

(Project  GC-f5) 


Intravenous  and  oral  administration  of  penicillin  are  being  studied  in  experiments  on  bloat 


27 


Antibiotics  and^Bj  ^^Permit  Lower  Prote 

Research  evidence  suggests  that  ad- 
dition ol  vitamin  B,„  and  antibiotics 
to  growing-lattening  rations  of  swine 
permits  a  reduction  in  protein  con- 
tent of  those  rations.  Logic  suggests 
that  similar  adchtions  to  breeding, 
gestation  and  lactation  rations  may 
also  permit  reductions  during  these 
periods.  Since  feed  accoimts  for  75 
to  90  percent  of  the  total  costs  of 
swine  production,  and  since  the  pro- 
tein supplement  proportionately  is 
the  most  expensive  component  of  the 
ration,  determination  of  nn'nimal  al- 
lowances of  protein  for  optimal  per- 
formance is  essential  to  economical 
swine  production. 

Investigations  concerning  minimal 
protein  allowances  are  divided  into  2 
]jhases  (under  separate  projects).  The 
first  deals  with  rations  used  dining 
breeding,  gestation  and  lactation  pe- 
riods, while  the  second  involves  ra- 
tions used  during  the  growing-fatten- 
ing period. 

Phase  one:  Studies  were  initiated 
with  tlic  spring  farrow  of  f957  and 
involved  rations  containing  15  per- 
cent and  10  percent  crude  protein 
during  the  breeding,  gestation  and 
lactation  periods.  Although  the  num- 
ber of  gilts  and  sows  that  completed 
the  test  period  was  small  (13  head), 
certain  observations  were  made. 
There  was  no  evidence  to  indicate 
that  the  10  j^ercent  crude  protein 
level  fed  during  the  breeding  season 
affected  adversely  the  ninnber  of  fe- 
males that  conceived,  or  the  number 
of  matings  required  per  conception. 
The  same  level  of  crude  protein  fed 
throughout  the  gestation  period  did 
not  appear  to  reduce  the  total  num- 
ber of  pigs  born  or  born  alive  per 
litter,  average  birth  weight,  or  vigor 
at  birth. 


Levels 

Feeding  10  percent  crude  protein 
level  throughout  lactation  did  not 
seem  to  affect  livability  of  pigs.  How- 
ever, at  weaning  (8  weeks  of  age) 
pigs  from  sows  fed  the  lower  protein 
level  were  less  uniform  in  size,  con- 
siderably lighter  in  weight,  and 
lacked  bloom  compared  to  those  from 
sows  fed  at  the  15  percent  crude  pro- 
tein level. 

.Xdditional  studies  relative  to  this 
fust  phase  are  being  conducted  to 
evaluate  more  adequately  effects  of 
protein  level  in  rations  during  breed- 
ing, gestation  and  lactation  periods. 

(Project  C-23) 

Phase  tivo:  Since  barley  usually  is 
a  more  econcjmical  feed  lor  swine 
than  corn  during  the  early  fall  sea- 
son and  occasionally  for  a  material 
portion  of  the  year  in  Maryland, 
these  investigations  were  conducted 
using  mixed  rations  containing  corn 
or  barley  as  the  only  grain,  and  soy- 
bean oilmeal,  meat  and  bone  scraps 
and  dehydrated  alfalfa  meal  as  prin- 
ciple sources  of  protein.  Foia-  groups 
of  10  pigs  (allotted  at  random)  were 
drylot  led  the  rations  shown  below: 


Group 

Grain 

Crude  Protein 
46  to  125  lbs. 
percent 

Crude  Protein 
125  to  200  Ihs. 
percent 

1 

corn 

18 

15 

2  .  . 

corn 

14 

11 

3  .  . 

.  barley 

18 

15 

4  .  . 

barley 

14 

11 

Group  I  gained  7  percent  faster  on 
a  similar  amount  of  feed  per  hun- 
dredweight of  gain  than  group  2.  In 
the  barley  phase,  group  3  gained  7 
percent  faster  on  5  percent  less  feed 
per  hundred  weight  of  gain  than 
group  4.  The  corn  fed  groups  gained 
an  average  of  15  percent  faster  on  18 
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percent  less  feed  per  hundred-weight 
of  gain  than  did  the  groups  receiv- 
ing barley. 

The  results  of  phase  two  suggest 
that  additional  investigations  should 


be  conducted  before  minimal  protein 
levels  for  optimal  rate  and  efficiency 
of  gain  can  be  established  for  grow- 
ing and  fattening  pigs  fed  in  drylot. 

(Project  C-26) 


New  Worming  Compound  Tests  Contini 

Tests  comparing  the  effectiveness 
of  new  compounds  for  control  of  in- 
ternal parasites  in  swine  with  the 
standard  treatment  of  sodium  fluo- 
ride were  continued  during  1956. 
Large  intestinal  roundworms  (asca- 
rids)  were  the  only  parasites  found 
to  be  present  in  the  3  studies  con- 
ducted. 

Sodium  fluoride  and  the  insoluble 
form  of  piperazine  CS,  proved  to  be 
more  effective  ascaricides  than  cad- 
mium anthranilate  or  the  soluble 
form  of  piperazine  CS^.  This  conclu- 
sion was  based  on  the  number  of 
parasites  expelled  following  treat- 
ment, reduction  in  number  of  para- 
site eggs  per  gram  of  feces  following 
treatment,  and  number  of  j^arasites 
found  in  intestinal  tracts  of  swine 
slaughtered  14  days  after  treatment. 

Observations  on  palatability  of  the 
various  products  studied  suggested 
that  sodium  fluoride  and  the  soluble 
piperazine  CS^  were  the  only  anthel- 


mintics distasteful  to  swine.  How- 
ever, soluble  piperazine  CS,  was  the 
only  product  which  proved  so  dis- 
tasteful as  to  prevent  adequate  in- 
takes for  effective  internal  parasite 
removal. 

No  evidence  of  toxicity  was  ob- 
served with  the  new  anthelmintics 
whereas  vomiting,  depressed  growth 
rate,  and  even  death  have  resulted 
when  extreme  care  was  not  exercised 
in  administration  of  sodium  fluoride. 

Pigs  that  were  healthy  and  in  a 
relatively  parasite-free  state  at  8 
weeks  of  age,  through  the  use  of  rec- 
ommended sanitation  practices,  ap- 
peared to  have  considerable  resist- 
ance to  parasitic  infestation  there- 
after. 

Future  studies  of  anthelmintics 
shall  include  other  compounds  of  the 
piperazine  and  cadmium  groups  as 
well  as  the  antibiotic  Hygromycin. 

(Project  C-24) 


Try  Copper  vs.  Antibiotic  for  Growing-I 

Studies  in  England  suggest  that 
growing-fattening  swine  on  hand-fed 
rations  containing  copper,  as  copper 
sulfate,  may  experience  a  stimvdation 
in  growth  rate  similar  in  magnitude 
to  that  experienced  when  antibiotics 
are  fed.  Since  copper  sulfate  is  inex- 
pensive and  readily  available,  explor- 
atory studies  to  investigate  its  useful- 
ness in  self-feeding  were  initiated  in 
the  fall  of  1956. 

Five  lots  of  10  pigs  each  were  fed 
from  an  average  initial  weight  of  50 


ittening  Swine 

poiuids  to  an  average  final  weight  of 
200  pounds.  The  levels  of  copper  in- 
vestigated were  50,  100  and  150  parts 
per  million  {Vi,  Vz  and  %  pound  of 
copper  sulfate  per  ton  of  feed)  added 
to  a  corn,  soybean  oilmeal  and  meat 
and  bone  scraps  type  diet.  An  anti- 
biotic, Aureomycin  (chlortetracy- 
cline),  was  fed  at  the  rate  of  10  grams 
per  ton  of  feed  to  the  foiuth  lot  of 
pigs.  The  fifth,  a  control  lot,  received 
no  additions  of  copper  or  antibiotic. 
Average  pounds  of  daily  gain  and 
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pounds  ot  leecl  recjiiired  per  liun- 
(Ired-weight  ot  gain  lor  each  treat- 
ment group,  respcc  ti\ el\ ,  were:  con- 
trol, 1.19  and  17-:  copper,  50  p. p.m., 
1.21  and  lltS;  1(1(1  p. p.m.,  1.29  and 
425;  150  p. p.m.,  1.22  and  LSI;  and 
aiueomycin,  1.25  and  426.  One  hun- 
dred parts  per  million  of  copper  in- 
creased the  rate  of  gain  8  percent  and 
feed  efficiency  10  percent. 

The  favorable  effect  of  all  treat- 
ments on  rate  of  gain  diminished  as 

Pelleted  Swine  Rations  Tested 

The  value  of  pelleting  swine  ra- 
tions is  of  interest  to  Maryland  pro- 
ducers since  rations  fed  in  the  form 
of  a  meal  contribute  to  a  certain 
amoinit  of  imavoidable  waste.  Also, 
pelleting  usually  is  believed  to  con- 
tribute to  greater  consimiption  par- 
ticularly when  relatively  unpalatable 
feeds  such  as  barley  are  led. 

The  first  phase  of  an  exploratory 
investigation  was  initiated  to  e\alu- 
ate  the  effects  of  pelleting  a  complete, 
mixed  ration  IcMinidated  with  barley 
as  the  only  grain  for  weanling  j^igs 
fed  li'om  ap]jr(>ximaiel\  Ki  pounds  to 
125  i:)()inuls  in  live  weight.  The  group 
fed  the  ration  containing  barley  in 
pelleted  loini  gained  Ki  peicent  fast- 
er on  27  percent  less  iced  per  unit 
cjf  gain  than  a  similar  grou])  led  a 
similar  ration  in  the  lorm  ol  a  meal, 
and  7  percent  faster  on  13  percent 
less  feed  than  a  second  similar  group 
of  pigs  led  the  same  calculated  pro- 
tein level  in  a  mixed  ration  contain- 
ing corn.  1  he  grouj)  fed  the  pelleted 
barle\ -containing  ration  consimied  14 
jiercent  less  feed  j^er  head  j)er  day 


weight  of  pigs  increased  and  was  lim- 
ited after  pigs  reached  125  potmds 
in  live  ^veight.  Elfect  on  efficiency  of 
gain  of  all  treatments  relative  to  the 
control  group  remained  distinctly 
favorable  at  all  weights  throughout 
the  study. 

Since  this  study  was  exploratory  in 
nature,  additional  investigations  are 
contemplated. 

{Project  C-21, 


than  the  group  fed  a  similar  ration 
as  a  meal,  and  10  percent  less  than 
the  group  fed  the  mixed  ration  con- 
taining corn. 

The  second  phase  of  the  trial  was 
designed  to  evaluate  the  effects  ot 
pelleting  a  complete,  mixed  ration 
containing  corn  as  the  only  grain  for 
hogs  from  125  potmds  to  200  pounds 
in  li\e  weight.  During  this  j^hase  of 
the  study,  the  group  led  the  pelleted 
ration  containing  corn  gained  2  per- 
cent latter  than  a  similar  group  led  a 
similar  r.ition  in  the  meal  form.  How- 
ever, (I)  leed  consimiption  per  head 
per  day  was  increased  7  percent  when 
the  pelleted  ration  was  fed,  and  (2) 
the  feed  reqinrement  per  hundred 
weight  of  gain  was  increased  5  per- 
cent. 

Additional  investigations  to  study 
fm  ther  tlie  value  of  pelleting  mixed 
rations  containing  barley  as  the  only 
grain  are  in  progress  because  results 
of  this  preliminary  work  appear  to 
be  of  interest  and  of  potential  value 
for  producers. 

(Project  C-2S) 


Compare  Free-Choice  vs.  Complete  Mixed  Rations 

Discovery  of  the  value  of  vitamin     material  shift  from  free-choice  feed- 
and    antibiotics    in   rations   of    ing  to  feeding  complete,  mixed  ra- 
growing-fattening  swine  has  led  to  a     tions.  This  shift  has  added  such  costs 
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as  hauling,  grinding  and  mixing  to 
costs  ot  production  of  many  pro- 
ducers, and  lias  caused  them  to  ques- 
tion the  need  for  complete,  mixed 
rations  in  economical  swine  produc- 
tion. 

The  investigation  was  conducted 
to  compare  the  free-choice  feeding  of 
two  protein  supplements  and  shelled 
corn  against  the  complete,  mixed  ra- 
tions usually  fed  at  this  station.  The 
two  supplements  each  contained  soy- 
bean oilmeal  and  meat  and  bone 
scraps  but  only  one  contained  dehy- 
drated alfalfa  meal.  All  groups  were 
fed  in  drylot  from  an  initial  weight 
of  approximately  60  pounds  to  a  final 
weight  of  approximately  200  poimds. 

For  the  total  103  day  feeding  pe- 
riod, method  of  feeding  in  drylot  had 
little,  if  any,  effect  on  rate  of  gain. 
However,  free-choice  feeding  did  ap- 
pear to  contribute  to  a  slight  reduc- 
tion in  the  feed  requirement  and  in 
the  consumption  of  supplement  per 
hundred-weight  of  gain.  These  re- 
ductions occurred  principally  during 
the  period  from  125  pounds  to  200 
pounds  in  live  weight.    During  this 


period,  the  group  lree-(  lioice  led  the 
protein  supplement  containing  al- 
falfa meal  consumed  35  percent  less 
supplement  and  17  percent  less  total 
feed  per  cwt.  of  gain  than  the  group 
fed  the  complete,  mixed  ration.  The 
reductions  were  32  and  15  percent, 
respectively,  lor  the  group  fed  the 
supplement  without  alfalfa  meal 
when  it  was  cc^mpared  with  the  group 
led  the  complete,  mixed  ration. 

Free-choice  feeding  of  shelled  corn 
and  either  of  the  2  supplements  in- 
vestigated resulted  in  a  reduction  in 
feed  costs  that  exceeded  .fl.OO  per 
hundred  weight  of  gain.  The  actual 
feed  costs  per  cwt.  of  gain  were  as 
follows:  complete  mixed  ration, 
,113.06;  shelled  corn  and  the  supple- 
ment containing  alfalfa  meal,  $11.74; 
shelled  corn  and  the  supplement 
without  alfalfa  meal,  ,$11.57. 

Additional  studies  on  the  formula- 
tion of  protein  supplements  are  con- 
templated in  an  attempt  to  reduce 
further  the  costs  of  feeds  used  in 
the  production  of  growing-fattening 
swine. 

{Project  C-29) 


BOTANY 


Research  in  the  Department  of  Botany  includes  pro- 
jects designed  to  yield  information  useful  in  solving  im- 
mediate problems  in  the  field  as  well  as  projects  of  a 
more  basic  nature  designed  to  yield  information  of  the 
kind  upon  which  all  progress  in  science  ultimately  rests. 

The  scope  of  the  research  in  progress  in  the  Dej)art- 
ment  of  Botany  is  indicated  by  the  brief  reports  of  pro- 
jects that  follow. 
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Antibiotics  Show  Promise  in  the  Control  of  Plant  Diseases 


The  effectiveness  ol  various  anti- 
biotics in  treatment  ol  diseases  of 
man  and  domestic  animals  has  stimu- 
lated interest  in  the  use  ol  similar 
compounds  to  control  diseases  of 
plants.  An  antifungal  produced  in 
the  laboratory  in  ciUtines  of  an  or- 
ganism isolated  from  Maryland  soil 
shows  promise  of  controlling  some 
plant  diseases  in  greenhouse  tests. 
Work  is  imderway  in  the  laboratory 
to  de\elop  methods  of  producing,  iso- 
lating and  characterizing  this  anti- 
fungal substance. 

Effectiveness  of  a  number  of  com- 


mercially available  antibiotics  in  pre- 
venting growth  of  several  bacterial 
plant  pathogens  in  culture  in  the 
laboratory  has  been  studied.  Strains 
of  Pseudomonas  soloracearum  which 
could  withstand  concentrations  of 
some  of  the  antibiotics  about  500 
times  as  great  as  the  concentration 
reqinred  to  prevent  growth  of  the 
predominant  wild  strains  of  this  bac- 
terium were  isolated.  Existence  of 
such  strains  might  limit  the  useful- 
ness of  antibiotics  in  control  of  plant 
disease. 

(Project  J-92) 


Nematode  Damage  Widespread 

Through  a  sinvey  of  over  1200 
farms  throughout  Maryland,  it  has 
been  found  that  all  fields  are  infested 
with  at  least  one.  and  usually  several, 
species  of  plant  parasitic  nematodes. 
There  are  probably  several  hundred 
species  preseiU,  each  attacking  a  vari- 

Effecf  of  Paratylenchus  pro/ecfus,  the  pin  nema- 
tode,  on  tobacco.    The  plant  on  the  left  was 
inoculated  with  10,000  nematodes;  plant  on  the 
(right  is  nematode-f  ree. 


ety  of  plants.  Among  the  most  im- 
portant are  the  meadow  nematodes, 
Fratylechus:  spiral  nematodes,  Roty- 
lecliiis,  and  Helicolyloiclnis;  dagger 
nematodes,  Xi  pliiiieiiia:  pin  nema- 
todes, Paratyleiichiis,  cyst  nematodes, 
Heterodera:  and  the  stylet  nema- 
todes, Tyleiicliorhynclnts. 

Pathogenicity  studies  to  determine 
the  disease-causing  abilities  of  some 
of  these  nematodes  have  been  con- 
ducted. Tricltodorus  cliristiei^  one  of 
the  stubby-root  nematodes,  causes  se- 
vere stunting  to  tomatoes.  In  green- 
house tests,  this  nematode  has  been 
found  to  infect  over  100  crops  and 
crop  varieties  including  those  com- 
monly grown  in  Maryland.  It  does 
not  attack  asparagus,  jimson  weed, 
Crotalaria,  and  poinsettia.  This  ex- 
tensive host  range  makes  control  by 
rotation  impractical. 

Another  nematode  capable  of  caus- 
ing severe  injury  to  crops  is  Pnraty- 
lencliiis  projectus,  a  pin  nematode. 
This  nematode  also  has  a  wide  host 
range  but  does  not  feed  on  the  Chan- 
tenav  variety  of  carrot,  Palmetto  and 
Marketer  varieties  of  cucumber,  and 


the  California  Wonder  variety  of  pep- 
per. Thus,  control  by  rotation  may 
be  useful  in  some  cases.  Small  popu- 
lations of  this  nematode  actually 
stimulate  root  growth,  but  damage 
eventually  restdts  when  populations 
increase. 

Azalea  decline,  a  condition  charac- 


terized by  stunted  growth  and  chlor- 
osis followed  by  death  of  branches 
has  been  associated  with  large  popu- 
lations of  Tyleiichorliyin  li  us  (  hiyloiii. 
A  detailed  study  of  this  problem  has 
been  initiated  to  establish  control 
methods. 

{Pmjecl  J-96) 


Study  Biological  EfFects  of  X-Rays  on  PI 

The  increasing  use  of  ionizing  radi- 
ation in  modern  society  necessitates 
studies  of  the  accompanying  biologi- 
cal effects.  X-rays,  the  most  frequent- 
ly employed  source  of  ionizing  radi- 
ation, are  useftd  in  plant  breeding 
studies.  However,  deleterious  biologi- 
cal effects  may  result  following  X-ray 
treatment.  Lily  seeds  with  embryos 
of  sub-normal  size  were  observed  fol- 
lowing X-irradiation  of  the  pollen. 
A  study  of  the  chromosomes  of  plants 
arising  from  these  atypical  seeds  dis- 
closed that  sub-normal  embryo  de- 
velopment was  correlated  with  losses 
of  portions  of  the  hereditary  ma- 
terial. 

A  single-spear  shear  press  has  been 
developed  in  order  to  facilitate  ana- 
tomical studies  in  relation  to  quality 
in  asparagus.  The  evaluations  of 
"toughness"  are  obtained  by  the  spe- 
cially designed  shear  press  without 
destroying  the  tissues  for  microscopi- 
cal   examination.     A  sub-epidermal 
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Leff:     Regal  lily  seed  with  full  sized  embryo  from 
a  cross  with  normal  pollen.    Right:    Regal  lily  seed 
with    a    small    embryo    from    a    cross  employing 
X-rayed  pollen. 

ring  of  tissue,  believed  to  be  the  ma- 
jor factor  in  "totighness,"  has  been 
found  to  be  composed  of  living  cells 
rather  than  of  fibre  composed  of  dead 
cells.  Respiration  studies  are  being 
initiated  to  determine  if  physiologi- 
cal changes  are  associated  with  thick- 
ening of  the  tissues  in  the  sub-epi- 
dermal ring. 

(Project  F-16) 


Investigate  Use  of  Twin  Seedlings  for  F 

A  forest  improvement  program  us- 
ing conventional  breeding  techniques 
requires  a  great  amount  of  time. 
However,  a  study  of  the  literature 
shows  that  twin  seedlings  occur  in 
several  forest  species.  If  haploids 
were  present  among  these  twins,  true- 
breeding  lines  coidd  be  obtained  in  a 
relatively  short  time.  Preliminary 
work  shows  that  twins  are  indeed 


rest  Improvement 

present  in  4  sjiecies  of  softwood  and  1 
oak  species.  It  has  also  been  shown 
that  seeds  from  the  same  species  (but 
different  stands)  vary  in  the  frequen- 
cies of  twins  produced.  The  chrom- 
osome numbers  of  the  twin  seedlings 
isolated  are  being  determined  in  or- 
der to  ascertain  if  haploids  are  pres- 
ent. 

(Project  F-17) 
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Development  of  Disease  Resistance  Dii 

In  a  number  of  instances  the  de- 
velopment of  resistance  in  commer- 
cial tobacco  is  dependent  upon  ob- 
taining resistant  factors  from  species 
other  than  Nicotianae  tabacam.  Two 
species,  one  resistant  to  anthracnose 
and  the  other  apparently  immune  to 
aphids  have  been  crossed  with  Mary- 
land tobacco.  Seed  was  obtained 
from  the  crosses  and  most  of  the  seed 
germinated.  However,  in  the  cross 
for  anthracnose  resistance,  all  germi- 
nated seed  grew  to  maturity  but  were 
male-sterile.  In  the  cross  for  aphid 
resistance,  although  the  seed  germi- 
nated, some  lethal  factor  killed  the 
plants  before  they  could  flower. 
Crosses  were  made  each  year  for  3 
years  in  an  attempt  to  obtain  a  plant 
resistant  to  aphid.  One  such  plant 
was  obtained  which  grew  to  maturity 
and  produced  hundreds  of  flowers, 
but  all  were  sterile. 

The  Fj  progeny  of  the  interspecific 
crosses  showed  resistance  to  anthrac- 
nose in  one  cross,  and  resistance  to 
aphids  in  the  other  cross.  Cuttings 


'icult 

were  made  from  the  survivors  of  the 
crosses  and  then  treated  with  0.4  per- 
cent colchicine  for  24  hours.  The 
entire  ciUting  was  dipped  in  the  solu- 
tion. One  of  the  treated  anthracnose- 
resistant  cuttings  was  crossed  with 
Maryland  tobacco  as  the  female.  The 
cutting  was  also  used  as  the  female 
plant  using  pollen  from  the  Mary- 
land plant.  Also,  flowers  from  the 
treated  cutting  were  selfed.  Seed  was 
obtained  in  each  case.  Six  of  the 
treated  aphid-resistant  cuttings  pro- 
duced seed  when  pollen  from  a  Mary- 
land tobacco  was  used.  Only  one  of 
the  plants  could  be  selfed  and  back- 
crossed  with  Maryland  tobacco. 
Thus,  after  a  number  of  years  and 
attempts,  it  is  now  possible  to  con- 
tinue the  work  of  developing  resist- 
ance to  anthracnose  and  aphids. 

W'ork  is  continuing  on  the  develop- 
ment of  Maryland  tobacco  resistant 
to  black  shank,  mosaic,  wildfire, 
black  root  rot  and  Granville  wilt. 

{Project  J -95) 


Wilt-Resistant  Tomatoes  Susceptible  afi 

The  tomato  variety  Chesapeake  is 
highly  resistant  to  Fusarium  wilt.  It 
is  not  normally  found  infected  luider 
field  conditions.  When  root-knot  ne- 
matodes Meloidogyne  ha  phi  antl  AI. 
iiKOi^nitd  (icritd  were  used  in  com- 
bination Avith  the  fimgus,  Fusarium 
oxyspo)  uni  f.  lycopersici ,  plants  be- 
came wilted  and  exhibited  typical 
symptoms  of  Fusarium  wilt.  The  va- 
riety Rutgers  is  somewhat  wilt-resist- 
ant but  became  highly  susceptible 
under  these  conditions  and  wilted  in 
a  shorter  time. 

Since  nematodes  feed  by  punching 
holes  in  roots  and  sucking  out  plant 
juices,    it    was    thought    that  this 


r  Nematode  Infection 

wounding  might  account  for  loss  of 
resistance.  Tests  were  conducted 
where  roots  were  artificially  wounded 
periodically,  but  no  increase  in  sus- 
ceptibility was  noted.  It  was  con- 
cluded that  the  loss  of  resistance  is 
due  to  a  reac  tion  of  the  host  or  some 
other  non-mechanical  means.  Further 
investigations  into  this  problem  have 
been  initiated. 

A  material  toxic  to  nematodes  has 
been  isolateil  from  the  roots  of  as- 
paragus. This  material  may  be  the 
reason  why  asparagus  is  resistant  to 
many  nematodes. 

(Project  J -97,  ^£-34) 
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Light  Promotes  Recovery  of  Boron-Induced  Inhibition  of  Respiration 

High  (onceutrations  ol  Ijoroii  (e.g., 
500  ppni)  depress  the  respiration  ot 
carrot  discs  but,  alter  several  hours, 
the  inhibition  is  largely  overcome. 
Restoration  ol  the  "normal"  rate  oc- 
curs sooner  in  discs  in  light  than  in 
those  kept  in  darkness.  It  was  also 
observed  that  untreated  discs  respire 
more  rapidly  in  light  than  in  dark- 
ness and  that  the  rates  of  respiration 
could  be  reversed  by  darkening  discs 
that  had  been  in  the  light  and  by 
giving  light  to  those  discs  previously 
in  darkness.  A  working  hypothesis 
of  the  mode  of  action  of  light  on  res-  (Project  K-s-c) 


piiation  is  currently  being  tested. 

Woiking  with  known,  pure  solu- 
tions ol  boi  ax  and  various  sugars,  an 
attempt  lias  been  made  to  isolate 
sugar-boron  complexes  prior  to  an 
examination  of  plant  tissues  lor  such 
((jmpounds.  Paper  electrophoresis, 
rather  than  paper  cliromatography, 
appears  to  oiler  the  l)est  hope  lor  iso- 
lating such  compounds.  The  exist- 
ence and  nature  ol  sudi  (ompoLuids 
is  now  largely  a  matter  of  specula- 
tion. 


Electron  micrograph  of  hydrangea  ringspot  fungu 


Seek  to  Characterize  Hydrangea  Ringspot  Fungus 

In  cooperation  with  the  Live  Stock        One  of  the  limiting 


Sanitary  Service,  Hydrangea  ringspot 
virus  was  purified  from  hydrangea 
plants  and  certain  of  its  properties 
determined.  The  characterization  of 
this  virus  will  aid  in  establishing  the 
relationship  of  this  virus  to  other 
viruses  affecting  economic  crops. 


ictors  in  the 
progress  of  strawberry  \irus  leseaidi 
is  the  difficidty  of  studying  these  vi- 
ruses in  strawberry  jjlants.  New  hosts 
are  presently  being  sought  which  will 
facilitate  the  study  and  control  of 
these  disea.ses. 

(Project  J-98) 


Tests  Show  7  Chemicals  Effective  against  Black  Shank 

Numerous  tests  have  been  made  in     and  bactericidal  properties  have  been 


the  greenhouse  and  field  to  control 
soil  borne  disease  organisms.  Over 
50  chemicals  with  known  fungicidal 


tested  against  soil  borne  organisms 
that  cause  black  shank  and  black  root 
rot  of  tobacco,  damping  off  of  tobac- 
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CO,  and  reel  stele  of  strawberry. 

Seven  chemicals  have  been  found 
which  give  definite  control  of  black 
shank  of  tobacco  when  drenched  on 
the  soil.  Four  of  the  chemicals 
(which  are  salts  of  one  compound) 
were  fungicidal  at  300-600  parts  per 
million  of  soil  weight  and  3  of  the 
chemicals  were  fimgistatic  from  100- 
400  ppm  of  soil  weight.  As  soon  as 
the  latter  3  chemicals  were  washed 
out  of  the  soil  the  tobacco  died  with 


the  disease. 

Attempts  have  been  made  to  con- 
trol the  black  root  rot  complex  of 
strawberry  with  soil  fumigants  and 
fungicides.  Results  of  field  tests  have 
been  inconclusive.  The  Fusarium 
wilt-nematode  complex  of  tobacco 
has  been  controlled  by  using  soil 
fumigants  as  D-D  and  ethylene  di- 
bromide. 

[Project  }-93) 


Study  Haploids  among  Pepper  Twins  ai 

Haploids,  having  one-half  the  us- 
ual number  of  hereditary  imits,  occur 
among  twin  seedlings  of  pepper.  The 
liaploids  thus  obtained  have  been 
treated  with  colchicine  to  produce 
lines  free  from  hereditary  variability. 
One  of  the  lines  derived  in  this  man- 
ner produced  a  strikingly  high  fre- 
quency of  haploids  among  the  twin 
and  triplet  seedlings.  Approximately 
3  percent  of  the  seeds  produced  twin 
seedlings  with  one  haploid  and  one 
normal  member.  The  hereditary  con- 


d  Triplets 

stitution  of  this  line  thus  greatly  in- 
creases the  frequency  of  twin  seed- 
lings with  haploid  members.  Crosses 
have  been  made,  utilizing  this  line 
as  the  female  parent,  in  order  to  de- 
termine if  the  male  parent  has  an 
effect  on  the  frequency  of  haploids. 
The  seedling  population  is  being  an- 
alyzed to  determine  if  haploids  are 
limited  to  twin  seedlings  or  if  they 
also  occur  among  the  individual 
seedlings. 

{Project  F-15-b) 


Research  Leads  to  Additional  Information  about  Scurf 


None  of  27  varieties  and  13  seed- 
ling sweet  potatoes  were  immune,  or 
even  highly  resistant,  to  infection 
from  any  of  13  isolates  of  the  scurf 
finigus.  However,  there  were  differ- 
ences in  the  severity  of  infection  on 
certain  varieties  and  seedlings. 

The  host  range  of  the  scurf  fungus 
was  extended  by  inoculations  in  the 
greenhouse  to  include  eight  addi- 
tional species  of  Ipomoea  and  one 
hybrid. 

In  cidture,  the  scinf  fimgus  grew 
well  on  plant  decoction  media,  but 
the  pathogen  failed  to  grow  on  syn- 
thetic media  unless  it  was  supple- 
mented with  the  vitamins  biotin  and 
thiamine. 


Experiments  for  control  of  scurf  in 
the  field  were  continued.  Several 
fungicides,  including  thiram,  ferbam, 
captan,   and   Puratized  Agricultural 

Scurf    fungus    in    synthetic   medium  (Czapek'sl. 
C-caseIn  hycJrolysate  plus  vitamins;  N-Czapek's 
medium  with  sodium  nitrate  as  nitrogen  source; 
N  +  V-Czapek's  medium  plus  vitamins. 


r  •  r  n 


36 


Spray,  when  used  as  instantaneous 
dips  on  bedding  stock  and  sprouts  or 
sprouts  alone,  gave  control  of  scurl 
in  field  plots.  Experimental  residts 
emphasize  the  importance  of  dipping 


the  luiderground  parts  of  the  rooted 
sprouts  in  an  effective  fungicide  prior 
to  planting  for  satisfactory  control  of 
scurf. 

(Project  }-S6-a) 


Different  Tomato  Varieties  May  Need  D 

A  number  of  fungicides  were  tested 
in  field  plots  for  control  of  foliage 
diseases  of  tomatoes  and  cucumbers. 
None  of  the  experimental  fungicides 
or  combinations  of  fungicides  ap- 
peared to  be  superior  to  the  dithio- 
carbamates  generally  recommended 
for  control  of  tomato  diseases. 

There  is  evidence  that  the  different 
varieties  of  tomatoes  may  require 
slightly  different  timing  of  sprays. 
For  example,  the  spray  program  may 
need  to  start  earlier  on  the  paste 
type  than  on  the  globe  types. 

Experiments  made  in  cooperation 
with  the  Department  of  Horticulture 
indicate  that  spray  programs  can  be 
developed  that  will  control  downy 


Ferent  Timing  of  Sprays 

mildew  of  cucumbers  even  when  they 
are  inider  overhead  irrigation. 

Studies  in  the  laboratory  were  de- 
signed to  further  clarify  the  mode 
of  action  of  certain  fungicides.  Cys- 
teine and  similar  compounds  may 
destroy  the  fungitoxicity  of  captan  in 
the  laboratory  but  it  is  apparently 
w'lih  compounds  of  this  kind  that 
captan  reacts  inside  the  cells  to  bring 
about  its  toxic  effects  on  fimgi. 
Traces  of  heavy  metals  in  fimgus 
cells  appear  to  be  essential  lor  most 
effective  toxicity  of  sodium  dimethyl- 
dithiocarbamate.  Zinc  seems  to  be 
the  heavy  metal  principally  involved. 

(Project  J -91) 


DAIRY 


The  dairy  research  program  includes  studies  on  more 
efficient  milk  production  as  well  as  processing  of  milk 
and  milk  products. 

Development  of  a  method  for  studying  the  activity 
of  the  rumen,  after  removal  from  the  cow,  has  been 
especially  helpfid.  Studies  on  rumen  bacteria  have  con- 
tinued to  provide  valuable  information. 

New  methods  have  been  established  for  studying  the 
flavor  properties  of  milk  products.  These  studies,  along 
with  work  directly  applied  to  improving  the  character- 
istics of  present  products,  have  an  important  effect  on 
the  quality  of  dairy  products  available  to  the  public. 
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Objective  Test  of  Dry  Milk  Quality  Developed 

A  simple  colorimetric  test  for 
hydroxymethylfurfural  (HMF)  has 
been  developed.  HMF  is  a  key  inter- 
mediate in  the  Maillard-type  brown- 
ing deterioration,  which  is  one  of  the 
serious    problems    in    keeping  dry 


milks.  The  new  test  will  be  useful 
as  a  quality  control  procedure  in 
evaluating  dry  milk  and  predicting 
the  flavor  stability  of  dry  milk  during 
storage. 

(Projects  G-35,  G-48) 


Factors  Affecting  Flavor  Quality  of  Inst 

Instant  non-fat  dry  milk  has  be- 
come an  important  retail  dairy  com- 
modity within  the  past  several  years. 
Study  of  this  product  has  indicated 
that  the  manufacturing  conditions 
used  during  the  instantizing  process 
markedly  affect  the  flavor  quality  and 
flavor  stability  of  the  finished  prod- 
uct. 

Instant  milk  is  manufactured  by 
wetting  conventional  spray  dried 
milk  with  wet  steam  to  10-20  percent 
moisture.  The  wet  mass  is  then  dried 
in  hot  air  and  the  resulting  product 
is  composed  of  relati\ely  large  par- 
ticles of  low  density,  which  disperse 


It  Dry  Milk  Studied 

readily  in  water. 

Comparative  study  of  instant  dry 
milks  and  regular  dry  milks,  from 
which  they  were  prepared,  have  defi- 
nitely indicated  that  the  instantizing 
processes  intensify  the  browning  type 
reaction.  These  reactions  lead  to  the 
development  of  flavor  compounds 
which  detract  from  quality. 

It  would  appear  that  improvement 
can  be  made  in  the  flavor  quality  of 
instant  dry  milks  by  moving  in  the 
direction  of  using  less  strenuous  con- 
ditions of  steam  and  hot  air  treat- 
ment during  instantizing. 

(Project  C.-IS) 


Work  Continued  on  Colorimetric  Fat  Test 

Work  on  standardizing  the  metho- 
dology ol  the  colorimetric  test  for  fat 
in  milk  has  been  continued.  This 
test  is  based  on  the  hvdroxainit  acid 
reaction.  Intensity  ol  lecl  colm  de- 
veloped in  the  sample  is  pi oportional 


to  the  fat  content  of  the  milk.  The 
new  test  is  as  accurate  as  the  Babcock 
lest  in  its  present  state  of  develop- 
ment. 

(Project  C-35) 


Body  and  Texture  Qualities  of  Sherbet 

Substantial  improvement  in  the 
body  and  te.xture  of  sherbets  was  ac- 
complished by  using  various  combi- 
nations of  sweetening  agents.  Dex- 
trose, sucrose  and  ( orn  syrup  solids 
(C.S.S.)  were  used.  The  C.  S.  S.  prep- 
aration had  dextrose  equivalents  (D. 
E.)  ranging  from  30  to  54. 

Preliminary  studies  with  a  judging 
panel  suggested  that  2  types  of  sher- 


bets are  desirable.  One  group  pre- 
ferred sherbets  exhibiting  a  heavy 
"chewy"  type  body,  while  the  other 
group  preferred  the  weak  body,  fast 
melting  sherbet. 

A  smooth  type  body  can  be  ob- 
tained by  use  of  22  percent  of  a  42 
D.  E.  corn  syrup  and  13  percent  suc- 
rose. A  sherbet  with  the  weak  body, 
fast  melting  characteristic  is  prepared 
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by  using  22  percent  sucrose  and  8.5 
percent  dextrose.  Various  combina- 
tions of  sweetening  agents  will  give 
sherbets  with  a  Iree/ing  point  com- 
parable to  that  ot  ice  cream. 

The  study  also  revealed  that  high 


acidity  sherbets  are  preferred.  Acidi- 
ties, expressed  as  citric  acid,  were  ac- 
ceptable at  levels  of  .55  percent  in 
sherbets  with  total  solids  ranging 
from  30  to  40  percent. 

(Project  G-f2) 


Excessive  Agitation  Speeds  Rancidity  ii 

Previous  reports  have  pointed  up 
the  possibilities  ot  storing  milk  for 
several  days  in  a  farm  bidk  tank 
when  satisfactory  conditions  are 
maintained. 

Studies  were  continued  to  observe 
the  effects  of  repeated  agitation  on 
the  initiation  of  a  rancid  flavor  in 
milk.  Lipolysis  (rancidity)  resulted 
in  the  following  instances:  (1)  agita- 
tion for  very  short  periods  following 
freezing  and  thawing  of  milk  in  the 
tank;  (2)  agitation  for  1  hour  in  a 
partially  filled  tank   (with  the  agita- 


Bulk  Milk  Tanks 

tor  covered  by  1  to  2  inches  of  milk); 
(,H)  agitation  for  3  hours  in  full  tank. 
Lhider  normal  operating  procedure, 
no  rancid  flavor  developed  in  the  ex- 
perimental trials. 

The  season  of  year  or  stage  of  lac- 
tation had  no  effect  on  the  quality 
of  milk  held  for  extended  periods. 

The  experiment  definitely  reaffirmed 
the  concept  that  there  is  no  substi- 
tute for  continuously  maintaining  a 
high  standard  of  quality  throughout 
production  and  processing. 

(Project  C,-44) 


Develop  New  Information  on  Brovsrning 

Studies  have  been  continued  on  the 
characterization  and  identification  of 
the  brown  pigment  formed  in  milk 
sidjjected  to  high  heat  treatment. 
The  brown  pigment  has  been  isolated 
and  the  2,4-dinitrophenylhydrazone 
derivatives  have  been  formed. 

The  fractionation  of  these  deriva- 


of  Overheated  Milk 

tives  has  received  major  considera- 
tion this  past  year.  Carbonyl  and 
dicarbonyl  compounds  have  been  iso- 
lated. However,  the  separation  and 
pinification  of  any  compounds  in 
these  groups  have  not  been  achieved. 

(Project  C.-4t)) 


Test  Unusual  Nitrogenous  Substances  < 

It  was  shown  that  the  number  and 
kinds  of  rumen  bacteria  which  can 
be  grown  outside  of  the  rimien  (in 
vitro)  depends,  in  part,  on  the  nature 
and  amount  ot  the  nitrogen  somce. 

A  number  of  nitrogenous  sub- 
stances not  studied  previously  (xan- 
thine, uric  acid  and  guanine  hydro- 
chloric acid)  were  completely  de- 
graded by  rumen  bacteria  (washed 
cell  suspensions)  at  a  slow  rate,  as  is 
the  case  with  other  insoluble  rumi- 
nant feedstuffs,  such  as  cellulose.  The 


Rumen  Bacteria 

end-products  formed  were  carbon  di- 
oxide, ammonia  and  acetic  acid.  Hy- 
droxanthine  was  incompletely  de- 
graded and  adenine  was  neither  de- 
aminated  nor  decarboxylated. 

Substances  (jjeptones,  amino  acid 
mixtiues,  purines  and  pyrimidines) 
which  ordinarily  enhance  the  growth 
of  non-riunen  bacteria  are  not  good 
nitrogen  sources  lor  rimien  bacteria, 
compared  to  rumen  fluid. 

{Project  G-)9) 
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How  the  cow  uses  feeds  and  converts  them  into 
milk  is  being  established  by  labeling  feed  with 
radioisotopes  and  tracing   it  by  means  of  the 
Geiger  counters  shown  here. 


Find  New  Substances  for  Oral  Treatment  of  Ketosis 

Xcu-  sulistaiues  lor  oral  treatment 


ol  ketosis  have  been  tested  and  loinid 
to  be  effective. 

Almninum  lactate  and  vari()us  com- 
binations ol  lactic  acid  and  alumi- 
ninn  hydroxyde  ^\•ere  lound  to  be  the 
most  nselul  h)rms  ol  lactic  acid  lor 
the  lieatmcMit  ol  ketosis  when  2 
pounds  wvrv  i^iwn  orally  the  first 
day,  lollowccl  l)\  I  i^oinid  per  day  lor 
several  days  therealter. 

Others  were  tested,  but  loimd 
inisatislac  toi A .  Sodium  lactate  was 
h)uncl  to  produce  a  maiked  increase 
in  blood  sugar  when  given  orally, 
but  was  too  laxative  when  adminis- 
tered in  large  amoimts.  Lactamide 
^vas  not  lax;iti\e,  and  did  not  increase 
blood  sugar.  I.actide  was  loiuid  to 
be  highly  palatable,  and  very  effec- 
tive in  increasing  blood  sugar,  but 
toxic  to  the  animal.  Bulfered  lactide 
was  lound  to  be  less  toxic.  Sodium 
alumiiuim   lactate  was   found   to  be 


relatively  jialatable,  but  rather  inef- 
fective for  increasing  blood  sugar. 

A  relatively  new  and  highly  potent 
glucocorticoid,  9-alpha-ffuorohydro- 
cortisone,  -was  reported  in  the  67th 
Ainiual  1-leport  to  be  15  times  more 
potent  than  cortisone  lor  the  treat- 
ment of  ketosis.  In  the  following 
year  it  was  observed  that  several 
deaths  in  cattle  resulted  from  its  use. 
During  the  past  year  it  was  found 
that  this  substance  coidd  be  used 
safely  when  the  animal  was  not  per- 
mitted access  to  sodiiun  chloride  or 
other  sodium  salts.  While  a  concen- 
trate ration  containing  one  percent 
sodium  chloride  did  not  ajjpear  to  be 
harmful  when  led  following  the  in- 
jection of  9-alpha-lluorohydrocorti- 
sone,  it  is  considered  that  the  latter 
sidjstance  would  be  even  more  effec- 
tive if  the  feed  did  not  contain  added 
sodium  chloride. 

(Project  C-37] 


New  Techniques  Developed  for  Bloat  S 

By  incubating  rumen  bacteria 
(washed  cell  suspensions)  with  \'ari- 
ous  substances,  a  practical  and  accu- 
late  method  lor  studying  the  gases 
produced  in  the  rumen  was  formed. 

Rumen  bacteria  were  shown  to 
produce   methane    from    carbon  di- 


oxide and  molecidar  hydrogen.  An 
acti\e  hydrogenase  was  demonstrated 
and  methane  formation  from  solu- 
ble carbohydrate  was  shown  to  occur 
Irom  starch  within  the  bacteria,  as 
well  as  Irom  added  carbohydrates. 
Additional   studies   with   a  bloat- 
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IJioducing  diet  confirmed  last  year's 
icpoit  ot  a  high  degree  ol  en- 
capsidation  ol  rumen  bacteria  from 
cattle  led  this  diet.  New  diets  with  a 
(hemical  composition  similar  to  the 
bloat-prodiicing  diet  resulted  in  some 
degree  ot  bacterial  encapsulation,  but 


a  low  incidence  ol  bloat.  Thus,  it  re- 
mains to  be  determined  whether  the 
lormation  ot  a  capsule  around  the 
rumen  bacteria  and  the  residting 
slime  production  is  a  major  cause  ot 
bloat. 

(Project  C.C-45} 


New  Information  on  Causes  of  Variations  in  Milk  Fat  Tests 


In  the  previous  annual  report 
(Bulletin  A-87),  it  was  noted  that  a 
ration  containing  a  high  percentage 
of  bread  depressed  the  milk  fat  test 
by  40  to  70  per  cent.  During  the  past 
year  new  rations  were  developed 
which  had  similar  depressing  effects 
upon  milk  fat  tests.  Rations  contain- 
ing a  high  content  of  cooked  starch 
(bread,  cooked  rice,  potato  meal  and 
molasses),  when  fed  with  limited 
amounts  of  hay,  resulted  in  a  de- 
crease in  the  fat  test  of  the  milk  ot 
50  percent  or  more. 

The  decrease  in  milk  fat  percent 
was  found  to  be  associated  with  a 
major  change  in  the  digestion  of  the 
feed  by  rumen  bacteria.  It  was  noted 
that  the  proportions  ot  the  various 
volatile  fatty  acids  in  the  rumen  were 
altered  greatly  by  the  low  fat  produc- 
ing diet,  and  that  these  proportions 
were  more  closely  related  to  the  milk 
fat  percent  than  the  total  acids  in  the 
rumen  or  the  absolute  concentration 
of  any  one  volatile  fatty  acid  in  the 
rumen. 


Large  chromotographic   column   being   used  for 
isolation    and    identification    of    volatile  fatty 
acids  found  in  the  blood  after  being  produced 
in  the  rumen. 


It  was  concluded  that,  when  the 
concentrate  is  altered  greatly  by  pro- 
cessing, such  as  by  cooking,  an  ad- 
verse effect  upon  milk  tat  production 
may  be  induced,  which  is  far  greater 
than  that  which  can  be  induced  by 
feeding  low  levels  of  hay  with  more 
normal  concentrates.  Incubation  of 
the  bacteria  (washed  cell  suspen- 
sions) with  radioactive  substances, 
such  as  glucose  labelled  with  radio- 
active carbon,  demonstrated  that  the 
metabolic  activity  of  the  rumen  bac- 
teria had  been  altered  greatly  by  the 
ration,  which  in  turn  induced  the 
production  of  low  fat  milk.  Thus, 
the  metabolic  activity  of  rumen  bac- 
teria has  a  very  significant,  and  per- 
haps the  most  important,  influence 
on  milk  fat  production.  It  is  con- 
sidered significant,  also,  that  this  ac- 
tivity can  be  altered  by  changes  in 
the  ration. 

{Projects  G-31,  G-38) 


Hormones  Exert  Controlling  Influence  on 

CtIowiIi  hormone,  which  is  the 
most  potent  hormone  known  for  in- 
creasing milk  production,  was  shown 
not  only  to  increase  milk  fat  produc- 
tion, biu  also  to  intluce  a  change  in 
the  kind  ol  hit  produced.  The  degree 
ot  imsaturation  ol  the  milk  iatty 
acitls  Avas  increased  markedly  iollow- 
ing  administration  ot  growth  hor- 
mcjnes.  Adrenocorticortrophin,  on  the 
other  hand,  was  shown  to  decrease 
milk  fat  production  and  also  to  de- 


Fat  Formation 

crease  the  imsaturation  of  the  fatty 
acids  of  milk  fat.  This  constitutes 
evidence  that  the  kind  of  milk  fat 
formed  can  be  altered  by  changing 
the  kiiul  of  fat  in  the  blood  which 
controls  the  amount  of  imsaturated 
latty  acids  in  the  milk  fat.  The  above 
mentioned  hormones,  therefore,  may 
l)lay  an  important  role  not  only  in 
the  amount,  but  in  the  kind  of  inilk 
fat  produced. 

(Project  G-46,  NE-30) 


Radioisotopes  and  "Mechanical  Cow"  Help  in  Nutrition  Research 

in  cooperation  with  members 


Radioisotopes  are  being  used  in 
most  of  the  research  on  dairy  cattle 
and  other  ruminants  being  conducted 
by  investigators  in  the  Dairy  Depart- 


ment, 

of  the  Departments  of  Animal  Hus- 
bandry and  Bacteriology.  These  re- 
searchers have  formed  a  radioisotope 


"Mechanical  cow"  in  which  a  living  stomach  (rumen)  is  used  to  determine  how  the  cow  conveits 
feeds  into  milk. 


SBBBb 

team  lor  the  more  effective  use  ot 
radioisotopes  in  ruminant  investiga- 
tions. 

Studies  have  been  continued  on  the 
"mechanical  cow,"  which  is  an  ap- 
paratus consisting  ol  an  artificial 
heart  and  lung,  used  to  pump  blood 
through  the  excised  udder  of  a  cow. 
Previously,  it  was  found  that  radioac- 
tive beta-hydroxybutyric  acid  (which 
originates  from  rumen  bacterial  ac- 
tivity) when  added  to  this  system,  is 
converted  into  the  short  chain  fatty 
acids  of  milk  fat.  This  past  year,  it 
was  found  that  this  substance  is  also 
used  for  the  formation  of  longer  fatty 
acids,  though  to  a  much  lesser  extent. 

The  heart-lung  apparatus  is  now 
being  used  for  studies  of  the  nutri- 
tion of  the  rumen  of  sheep,  goats, 


and  cows.  It  is  used  to  pump  blood 
through  the  excised  rumina  of  these 
animals  in  order  to  determine  what 
end-products  are  produced  from  feed- 
stulfs  by  rumen  microorganisms  and 
in  what  form  they  are  absorbed  into 
the  blood  from  the  rumen.  Radioiso- 
topes are  being  used  to  trace  the  pas- 
sage of  these  substances  from  the  ru- 
men into  the  blood.  Using  this  new 
"mechanical-ruminant,"  it  was  found 
that  a  surjjrising  amount  of  longer 
chain  volatile  fatty  acids  pass  into 
the  blood  from  the  rumen,  and  that 
the  amounts  can  be  changed  by 
changing  the  diet.  These  acids  rep- 
resent an  appreciable  amount  of  the 
total  energy  derived  from  the  feed. 

(Project  C.-4}) 


Test  Concentrate-Forage  Ratios  for  Mill 

Three  combinations  of  concen- 
trates and  alfalfa  hay,  in  which  80 
percent,  40  percent,  and  20  percent 
of  the  total  net  energy  was  supplied 
from  concentrates,  were  fed.  Experi- 
mental periods  started  3  weeks  prior 
to  calving.  Individual  cows  were  fed 
the  same  ration  throughout  an  en- 
tire lactation.  Total  intake  was  lim- 
ited to  110  percent  of  the  upper  limit 
of  Morrison's  recommendations. 


ng  Cows 

Preliminary  results  indicate  that 
the  efficiency  of  utilization  of  energy 
for  milk  production  and  body  in- 
crease was  the  same  for  all  combina- 
tions of  forage  and  concentrates. 
Careful  observations  made  on  the  in- 
cidence of  mastitis  and  udder  edema 
indicated  no  differences  due  to  the 
feeding  program. 

{Pioject  G-39) 


Early-Cut  Alfalfa  Has  Highest  Feeding 

Digestion  and  lactation  studies 
have  been  continued  on  first  cutting 
alfalfa  hay  harvested  at  one-tenth 
bud,  full  bud,  and  one-halt  bloom. 
Digestion  studies  are  underway  on 
the  second,  third  and  fourth  harvests, 
taken  at  the  one-half  bloom  stage 
from  all  plots.  Preliminary  results 
indicate  a  loss  of  about  7  percent  and 
14  percent,  respectively,  in  the  feed- 


alue 

ing  value  of  alfalfa  harvested  at  full- 
bud  and  full-bloom  when  compared 
to  that  harvested  at  one-tenth  bud. 

Two  years'  observations  indicate 
the  strength  of  the  stand  has  not  been 
harmed  by  the  early  cutting.  There 
was  a  slight  advantage  in  total  yield 
for  the  season  for  the  harvest  at  full- 
bud. 

(Project  C.-47) 
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ENTOMOLOGY 


Research  ^vork  in  the  Department  ot  Entomology  is 
concerned  ^vith  obtaining  information  which  can  be 
irsed  l)y  lainiers  lor  increasing  production  and  improv- 
ing cjualit).  Most  crops  recjuire  insecticidal  treatments. 
These  must  pro\ide  a  margin  ol  greater  yield  which 
^vill  exceed  the  cost  ol  the  treatments.  It  is  this  mar- 
gin lor  which  entomologists  are  constantly  striving. 


Leafhopper  Most  Serious  Potato  Pest 

Greatest  increase  ol  potato  yields 
in  4  years  of  experiments  on  spray- 
ing potatoes  have  resulted  Irom  con- 
trol ot  the  potato  lealhopper.  In  2 
of  the  years  potato  lealhopper  was 
not  abundant  and  there  were  no  dif- 
ferences in  yields  ol  treated  and  un- 
sprayed  plots.  During  the  other  2 
years,  lealhopper  was  abinidant  and 
the  largest  yields  were  obtained  from 
plots  where  lealhopper  control  was 
effected.  Mild  infestations  ol  hoppers 


appear  to  reduce  the  vigor  of  the 
plant,  and  when  heavy  inlestations 
occin-  the  plant  may  be  killed  before 
tubers  are  made. 

Dilan  emulsion  has,  in  these  ex- 
periments, been  the  most  effective  in- 
secticide against  the  potato  lealhop- 
per. Good  results  have  been  obtained 
with  1  cjuart  per  acre  in  25  to  150 
gallons  ol  water  applied  with  fixed 
boom  on  air  blast  sprayer. 

(P;oy(-c7  H-46-d) 


Pryethrum  Sprays  and  Sanitation  Best  < 

Daily  use  ol  pyrethrum  space 
spraxs  in  packing  plants^  as  well  as 
on  and  around  ripe  tomatoes  await- 
ing processing,  has  effectively  reduced 
Drosopliila  populations.  Reinlesta- 
tion  from  skin  damages  and  from  the 
field  may  be  prevented  by  spraying 
skin  dumps  with  malathion  and 
spraying  loads  of  ripe  fruit  with  pyre- 
thrinn  before  they  leave  the  field. 
Treatment  ol  empty  baskets  with 
malathion  belore  returning  to  the 
field   helps   reduce   the   number  of 


>ntrol  for  Vinegar  Gnat 

adidts  carried  with  the  fruit  to  the 
canning  plant,  and  retards  oviposi- 
tion  on  the  transported  fruit. 

Extensive  tests  showed  that  insecti- 
cides sprayed  on  plants  in  the  field 
did  not  satisfactorily  reduce  large 
populations.  Encoinaging  results 
were  obtained  with  a  spray  bait  of 
dried  yeast,  sugar  and  malathion,  but 
the  high  cost  and  necessity  of  fre- 
cjuent  application  of  such  a  spray 
limits  its  practicability. 

(Project  H-29-k) 
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In  small  plot  experiments  ond  commercial  potato  plantings,  Dilan  has  given  excellent  control  of 
the  potato  leafhopper.    Plant  on  left  was  protected  with  Dilan — plant  on  right  was  untreated. 


European  Corn  Borer  Populations  Up  in 

The  increase  in  European  corn 
borer  population  in  1956  is  attrib- 
uted in  part  to  the  reduction  in  para- 
sitism by  the  Lydella  Hy  and  to  de- 
layed emergence  of  moths  caused  by 
prolonged  cool  spring  weather.  De- 
layed moth  emergence  and  subse- 
quent egg  laying  allows  corn  plants 
to  reach  sufficient  size  to  support  first 
generation  larvae.  When  first  genera- 
tion larvae  survive  on  early  corn  a 
large  population  usually  follows  in 
the  second  and  third  broods.  These 
conditions  occurred  in  1956.  From 
the  standpoint  of  contamination  of 
canning  sweet  corn  there  is  usually 
little  hazard  from  first  brood  larvae 
since  nearly  all  of  them  have  pupated 


1956 

and  emerged  before  the  early  harvest. 
Late  brood  larvae  infest  both  stalks 
and  ears  and  are  present  at  harvest 
time,  causing  a  serious  canning  haz- 
ard. 

The  most  practical  control  of  the 
Eiuopean  corn  borer,  the  corn  ear- 
worm,  and  the  fall  armyworm  is  to 
plant  the  canning  corn  crop,  if  pos- 
sible, so  that  it  matures  before  insect 
populations  build  up  in  late  season. 
Corn  matming  during  the  first  three 
weeks  in  August  is  the  most  desir- 
able in  Maryland.  Canning  sweet 
corn  maturing  in  September  nearly 
always  requires  insecticide  treatment. 

(FiDjrcts  H  43.  H-29-m) 


"Siosser"  Type  Spray  Boom  Continues  Superior  Performance  on  Beans 

Complete  control  of  Mexican  bean  when  recommended  insecticides  were 
beetle  and  potato  leafhopper  was  ob-  applied  with  a  "siosser"  type  spray 
tained  in  pilot  commercial  exj^eri-  boom.  Elimination  of  these  pests  re- 
ments  on  both  snap  and  lima  beans  ■  sidts  in  increased  plant  vigor  and 
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higher  yields  of  better  quality  beans. 
With  proper  fertilization  and  suffi- 
cient irrigation,  crops  in  excess  of  5 
tons  per  acre  have  been  obtained. 

Insecticides  recommended  by  the 
Department  of  Entomology  were  used 
in  these  pilot  tests.  Dilan  emulsion 
at  1  quart  per  acre  is  recommended 
for  Mexican  bean  beetle,  and  potato 
leafhopper.  If  spider  mites  or  aphids 
are  present,  malathion  emulsion  at  1 
quart  per  acre  is  to  be  used  instead 
of  Dilan.  Since  a  tolerance  has  not 
been  granted  for  Dilan  it  should  not 
be  used  on  snap  beans  after  blooming 
starts.  DDT  emulsion  at  2  quarts  per 
acre  is  recommended  on  both  snap 
and  lima  beans  in  the  fall  for  ear- 
worm  control. 

To  get  best  results  all  insecticides 
should  be  applied  in  a  protective 
sjjray  schedule.  Plant  vigor  should 
not  be  reduced  by  insect  attack  be- 
fore treatments  are  applied.  Usually 
2  sprays  are  sufficient  for  snap  beans 
and  to  four  s])rays  for  Fordhook 
type  lima  beans.  Small  seeded  limas 
require  less  spraying  than  the  Ford- 


hook  variety  for  earworm  control. 
Protective  sprays  are  essential.  On 
the  Eastern  Shore  of  Maryland  they 
should  begin  the  last  week  in  August 
and  be  repeated  every  10  days  on 
lima  beans.  On  late  snap  beans  DDT 
should  be  applied  when  the  first  blos- 
soms fall  and  should  be  repeated  im- 
mediately after  the  first  picking;  ear- 
worms  often  feed  on  new  foliage  be- 
fore attacking  pods  so  that  complete 
leaf  coverage  is  necessary. 

The  annual  loss  of  September  ma- 
turing lima  beans  varies  from  10  to 
50  percent,  increasing  as  the  season 
advances.  For  control  of  earworm 
farmers  should  not  wait  until  the 
worms  begin  to  injure  the  pods,  be- 
cause by  this  time  considerable  loss 
has  already  been  incurred.  Young 
worms  are  difficult  to  see,  particularly 
when  they  are  feeding  on  foliage  be- 
fore moving  to  the  fruit.  Injury  to 
pods  is  eliminated  only  when  the 
yoimg  worms  are  killed  while  feed- 
ing on  the  foliage  or  blossom. 

(Project  H-29-1) 


Granular  Insecticides  May  Have  Place  i 

C.raiuilar  DDT  may  be  eltec  tive  lor 
controlling  European  corn  borer  and 
fall  arniNwoini  on  late  sweet  corn. 
The  granules  carrying  the  insecticide 
appear  to  work  down  into  the  axils 
of  the  leaves  as  the  plant  grows  and 
are  particularly  effective  against  fall 
armyworm. 

Experimental  application  of  gran- 
ular DDT  at  the  rate  of  1.5  lbs.  ac- 
tual per  acre  (20  lbs.  of  7.5  percent 
granular  per  acre)  with  ground 
equipment  and  1.8  lbs.  actual  (25 
lbs.  of  7.5  percent  material)  by  air- 
plane were  made  on  both  early  and 
late  sweet  corn.  While  results  were 
not  conclusive,  they  were  encourag- 
ing  particularly   where  applications 


Control  of  Corn  Insects 


Typical  streaking  of  corn  leaf  caused  by  Stew- 
art's Disease  or  bacterial  wilt.  The  disease 
organism  is  transmitted  by  the  corn  flea  beetles. 
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Spreader  for  granular  materials  used  to  apply   insecticide  to  the  soil  for  control   of  soil  insects, 
including  corn  flea  beetles. 


were  made  by  airplane  during  the 
period  when  Tail  armyworm  was  pres- 
ent in  late  corn. 

It  was  also  louncl  that  tractor- 
drawn  groinul  equipment  was  not 
satisfactory  lor  treating  late  sweet 
corn,  since  available  tractors  ;!re  not 


high  enough  to  pass  over  corn  plants 
at  the  most  effective  time  for  a]3ply- 
ing  treatments.  .\ny  equipment  lor 
applying  granular  insecticides  to  corn 
shcjuld  be  of  a  self-propelled  high 
clearance  type. 

{Project  H-29-,n) 


Malathion  and  Toxaphene  Continue  to  Control  Cabbage  Looper 

Of   several    insecticides    tested  effective    against    either    aphids  or 

against    cabbage    looper^    imported  worms.    Thimet  liquid  at  8  o/.  actual 

cabbageworm,    and    cabbage    aphid,  per  acre   applied   to   the   plant  ap- 

malathion  and  toxaphene  gave  best  peared   to  be  highly   toxic   to  both 

residts  in  a  weekly  protective  spray  aphids  and   loopers,  but  2  applica- 

schedule.  Phosdrin  also  gave  satisfac-  tions  did  not  protect  plants  during 

tory  control  but  provided  no  protec-  the  growing  and  harvesting  season, 

tive  residue.   Perthane  emulsion  at  1  Results    of    llavor    evaluation  of 

quart  per  acre,  trithion  at  1  pint  and  ]jrocessed     fro/en     samples  showed 

cliazinon  at  1  pint  per  acre  did  not  slightly    lower   values    for  perthane 

give  satisfactory  kill  of  cabbage  loop-  and  toxaphene  plus  sticker-spreader 

ers;  however  the  latter  two  materials  treated   samples,   but   none   of  the 

did  give  satisfactory  control  of  cab-  treatments  applied  caused  any  appre- 

bage  aphids.  Thimet  applied  at  the  ciable  flavor  change, 

rate  of  1  lb.  actual  per  acre  was  not  Recommendations   for  commercial 
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treatment  ot  cabbage,  broccoli,  and 
cauliflower  were  not  changed  lor 
1957.  1  hese  recommendations  are: 
weekly  spray  applications  ot  1  quart 
per  acre  each  ol  malathion  and  tox- 
aphene  emidsions  initil  heading 
starts.  Alter  heads  begin  to  lorm 
malathion  is  to  be  continued  weekly 
through  the  harvest  period,  with  tox- 
aphene  added  e\ery  third  week.  The 
purpose  ol  toxaphene  is  to  provide 
a  protec  tive  residue  il  the  malathion 
sdiedule  is  interrupted  by  bad  weath- 
er. These  insecticides  are  not  ex- 
tremely hazardous  to  spray  operators 


and  will  not  leave  serious  residues 
on  heads  or  florets  it  applied  imme- 
diately alter  cutting  during  the  har- 
\est  period. 

To  seciue  satislactory  results  plants 
mirst  be  thoroughly  covered  by  the 
spray.  There  shoidd  be  enough  noz- 
zles to  give  complete  coverage  ot  both 
top  and  bottom  surtaces  ot  leaves. 
Satislactory  ccjntrol  ot  insects  on  cole 
crops  cannot  be  obtained  with  any 
known  insecticide  unless  much  atten- 
tion is  paid  to  the  method  ot  appli- 
cation. 

(Project  H-46-d) 


HOME  ECONOMICS 


The  utilization  ot  beet  and  fish  proteins  by  human 
beings  has  been  studied  in  3  metabolic  experiments 
using  college  women  as  subjects.  The  diets  eaten  con- 
tained difterent  quantities  ot  protein,  all  of  which  were 
below,  equal  to,  or  slightly  higher  than  the  body's  daily 
retjuirement.  Since  protein  is  not  stored  in  appreciable 
quantities  in  the  body,  it  was  possible  to  stuch  the  con- 
tribution ot  each  specific  quantity  to  the  body's  need 
of  protein.  Differences  in  nitrogen  retention  were  used 
as  an  indication  of  the  extent  ot  protein  utilization  ot 
tlie  body. 


Study  Utilization  of  Protein 

All  sidDjects  adjusted  to  the  basal 
diet  in  9  to  12  days.  \Vhen  cjuantities 
of  protein  were  increased  by  5  to  10 
grams,  adjustment  tcj  the  changed  in- 
take level  was  made  in  6  days.  There 
was  no  significant  ditterence  between 
the  response  ot  different  subjects  to 
each  change  in  diet.  When  the  diets 
contained  smaller  quantities  ot  pro- 


tein, the  utilization  by  the  different 
subjects  was  most  similar. 

In  the  2  experiments  when  the  sub- 
jects ate  diets  containing  different 
quantities  of  protein,  increasing  from 
10  to  50  grams,  a  definite  pattern  of 
response  in  retention  was  noted.  The 
basal  diet  of  10  grams  of  protein  con- 
tained no  beef  or  haddock.    As  this 
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diet  was  increased  in  pioteiii  by  ad- 
ding beef  or  haildtKk,  tlie  retention 
ol  nitrogen  im  leased,  but  not  in  pro- 
portion to  the  increased  amount  ot 
protein  eaten.  Tiie  amount  ol  in- 
creased retention  \vas  conditioned  by 
the  length  ot  time  llie  subjects  had 
eaten  a  lower  amount  ol  protein. 
During  the  first  3  days  on  a  di Herein 
intake  level  there  was  always  a  more 
marked  retention  than  in  the  later 
days.  The  subjects  reached  an  aver- 
age peak  ol  retention  in  these  experi- 
ments when  consuming  35  grams  of 
protein.  Nitrogen  retention  dropped 
slightly  as  the  protein  of  the  diet  was 
increased  to  40  and  50  grams.  These 
responses  indicated  that  the  body  ad- 
justs to  different  levels  of  intake  in 
an  effort  to  keep  an  equilibrium  be- 
tween intake  and  output  of  nitrogen. 
If  necessary  it  will  sacrifice  body  tis- 
sue to  do  so.  When  more  protein  is 
eaten,  this  tissue  is  cjuickly  restored 
by  greater  nitrogen  retention,  and 
equilibrium  is  again  established. 

In  another  52-day  experiment, 
when  subjects  ate  a  diet  containing 
42  grams  of  protein,  of  which  45  per- 
cent was  beef  or  haddock,  similar  re- 
sponses of  nitrogen  retention  were 
noted.  The  subjects  adjusted  to  simi- 
lar retentions  in  9  days.  Thereafter, 


pel  iodic <il!y,  inc  reased  retentions  oc- 
curred, and  the  peak  of  retention  was 
reached  after  5  weeks  on  experimen- 
tation, as  in  liie  other  experiments. 
The  axeiage  level  ol  retention  was 
higher  throughout  this  experiment 
than  in  the  olhei  two.  It  appears 
that  the  protein  of  the  diet  is  related 
to  the  amount  of  nitrogen  retention, 
but  other  factors  also  inllueiice  this 
retention. 

The  average  calories  required  for 
weight  maintenance  during  each  ex- 
periment increased  from  600  to  1000 
calories  from  beginning  to  end.  The 
greatest  need  occurred  at  or  shortly 
after  the  time  of  greatest  nitrogen 
retention. 

These  experiments  have  shown 
that  the  human  body  uses  the  pro- 
tein of  beef  and  haddock  equally 
well.  A  similar  pattern,  or  rhythm 
of  nitrogen  retention  has  been  shown 
to  occur  in  all  3  metabolic  exj)eri- 
ments.  1  his  rhythmic  pattern  centers 
about  the  level  of  nitrogen  retention 
to  which  the  body  has  become  accus- 
tomed. 

The  influence  of  the  cjuantity  of 
fat  in  the  diet  on  nitrogen  retention 
is  now  being  studied. 

(Project  Y-J) 


HORTICULTURE 


The  aim  of  horticultural  research  is  to  assist  growers 
in  more  efficient  production  of  fruit,  vegetable  and  orna- 
mental plants,  and  to  develop  new  and  better  ways  of 
processing  fruits   and  vegetables.     Besides   the  direct 
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benefits  to  growers  and  processors,  the  general  public 
enjoys  many  indirect  benefits  ot  this  research.  And 
through  lundamental  research  on  the  more  basic  na- 
ture ot  this  broad  field,  Irontiers  of  knowledge  are  being 
opened  up. 

A  well-balanced  research  program  needs  both  applied 
and  lundamental  research. 

I  his  is  what  the  Department  ot  Horticulture  is  at- 
tempting to  carry  out. 


Azaleas  Dislike  Fertilizer 

Three  years  ot  field  testing  a/aleas 
ot  the  variety  Hinodegiri  has  shown 
grfjwth,  structine  and  hardiness  to  be 
gieatly  atlected  by  lertilizer  applica- 
tions. Although  a  winter  mulch  is  es- 
sential for  plant  survival,  a  mulch 
aroimd  plants  during  the  spring  and 
late  summer  months  did  more  harm 
than  good.  This  indicates  that  the 
lower  bark  did  not  mature  properly 
when  protected  by  the  mulch.  As  a 
result,  winter  injury  was  common  to 
plants  mulched  during  simimer 
months. 

Ciompai  isons  between  soil-organic 
material  c()nil)inal ions  and  soil-non- 
organic  materia!  combinations  show 
that  the  growing  medium  must  con- 


tain 50  percent  or  more  organic  mat- 
ter for  best  a/alea  development.  Ni- 
trogen is  of  value  in  plant  develop- 
ment if  applied  moderately  every 
third  year.  More  frequent  a]jplica- 
tions  result  in  brittle  wood  that  is 
susceptible  to  winter  damage  and  me- 
chanical injury.  Flower  development 
is  also  retarded  by  overdoses  of  nitro- 
gen. Applications  of  phosphorous 
and  potassiimi  retard  growth  and 
flower  development  in  soils  contain- 
ing a  high  percentage  of  inorganic 
matter.  Root  development  is  rapid 
and  abundant  in  soil-peat  mixtures 
il  fertilizer  is  not  used  indiscrimi- 
nantly. 

(Project  I -7 4 -a) 


Storage  Conditions  Influence  Hydrange 

In  order  to  force  hydrangeas  into 
l)l()oni  c|uickly  and  with  good  cjual- 
it\  tliev  must  have  an  adecpiate  pe- 
liod  ol  icst  loliowing  the  sunnner 
growing  season.  Plants  of  3  varieties 
ot  hydrangea  —  Hamburg,  Merveille 
and  Strafford— were  grown  under  nat- 
ural clay  lengths  and  long  clay  condi- 
tions (Hi  hours)  beginning  in  mid- 
.\ugust  to  the  time  of  storage.  These 
])lants  were  then  placed  in  storages 
of  .35,  15  or  55 °F.  for  periods  of  15, 
.30  or  15  days. 

It  was  loiuid  that  plants  that  had 


I  Rest  Period 

been  stored  for  the  longer  periods 
began  growth  more  rapidly  when 
brought  into  the  greenhouse  and  had 
longer  stems  and  larger  flowers  than 
those  stored  lor  a  short  period.  The 
coldest  storage  temperatines  were  the 
most  effective  in  terminating  the  rest 
pericxl  when  the  length  of  storage 
was  for  only  15  days.  With  longer 
storage,  the  ^5  and  55°F.  storage  were 
equally  effective.  C^older  storage  had 
a  greater  influence  in  increasing  the 
stem  length  during  the  forcing  than 
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die  warmer  temperatures.  Removing 
die  foliage  betore  storage  had  little 
influence  on  shortening  the  time  for 
lorcing  and  no  effect  on  the  size  or 
quality  of  the  flowering  jjlant. 

Increasing  the  day  length  in  the 


weeks  previous  to  storage  actually 
had  an  adverse  effect  on  the  plant  at 
the  time  of  forcing  since  the  flower 
si/e  was  smaller  than  plants  receiving 
the  natural  day  length. 

(Project  I-74-a) 


Poinsettias  Respond  Best  to  25-10-10  F 

Poinsettia  stock  (source  or  parent) 
plants  require  a  relative  high  level 
ol  nitrogen  and  a  moderate  amount 
ol  phosphorous  and  potassium  in  or- 
der to  produce  the  greatest  amount 
ol  growth  for  the  production  of  cut- 
tings. Several  fertilizer  ratios  were 
used  in  this  study.  It  was  found  that 
a  2V2-l-\  ratio  gave  the  best  growth 
and  rooting  response  of  cuttings.  In 
these  studies  this  fertilizer  was  a  25- 
10-10  completely  soluble  type.  There 
was  a  slight  varietal  difference  be- 
tween the  2  \arieties,  Ruth  Ecke  and 
Barbara  Ecke  Supreme,  used  in  the 
study. 

The  fertilizer  study  was  continued 
with  the  young  plants  being  grown 
for  Christmas  flowering.  The  use  of 
the  25-10-10  was  again  found  to  be 
the   most   satisfactory   in  producing 


commercial  quality  plants.  It  pro- 
duced plants  with  larger  flowers,  with 
longer  stems  and  on  those  plants  that 
were  topped  or  pinched,  more  flowers 
per  stem.  The  moderate  levels  of 
phosphorous  and  potassium  were  ade- 
quate for  gootl  growth.  Under  cer- 
tain conditions  a  chlorosis  of  the  low- 
er leaves  may  occur  (presumably  due 
to  a  magnesium  deficiency)  but  it  was 
corrected  by  additions  of  nitrogen 
and  potassium.  Leaf  analysis  showed 
that  a  high  level  of  magnesium  was 
found  in  the  leaves  only  when  both 
nitrogen  and  potassium  were  added. 
Under  the  conditions  of  the  experi- 
ment and  the  soil  that  was  used,  it 
appears  that  the  low  magnesium  con- 
tent is  an  indication  of  generally  low 
nitrogen  and  potassium  content. 

(Project  I-74-b) 


Poinsettia  Root  Rot  Con  Be  Controlled 

Four  years'  work  on  the  problems 
of  commercial  greenhouse  men  in 
controlling  root  rots  on  poinsettias 
has  been  completed.  It  is  felt  that  a 
part  of  the  problems  involved  may 
be  due  to  the  la(t  that  the  field- 
grown  plants  used  in  producing  the 
young  plants  originate  in  a  limited 
area  on  the  West  Coast,  and  that  any 
pathogens  from  such  a  source  could 
quickly  spread  to  greenhouses  pro- 
ducing this  crop. 

One  of  the  causal  organisms  (Tliie- 
laviopsis  basicola)  can  be  controlled 
by  growing  the  plants  in  an  acid 
soil    (pH  4.5   to  pH  4.8).  Results 


have  shown  that  although  the  poin- 
settia plants  grow  salislacUM  ily  under 
acid  soil  conditions,  2  other  patho- 
gens (RItizoctouui  sold))!  and  Pytl)- 
i)i>n  spp.)  may  become  more  serious. 
Trials  with  the  use  of  fungicides  ap- 
plied to  the  soil  have  not  been  en- 
tirely successful  in  effectively  control- 
ling these  soil  borne  diseases. 

Control  of  these  diseases  is  based 
on  the  isolation  of  the  field-grown 
stock  plants  from  the  young  plants 
together  with  the  treatment  of  all 
soil,  pots,  beds,  benches,  and  equip- 
ment to  render  them  free  from  the 
disease  organisms.   Steaming  the  soil 
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and  equipment  has  proven  to  be  very 
effective,  although  certain  chemical 
fumigants  such  as  methylbromide  or 
chloropicrin  can  be  used. 

Actual  cases  ol  stimulation  ol 
growth  ol  plants  by  the  presence  ol 


some  of  the  lungi  were  observed  un- 
der conditions  where  the  fungi  do 
not  cause  disease.  The  exact  mech- 
anism as  to  the  cause  ol  this  stimula- 
tion is  not  known. 

{Project  I-7-l-b) 


New  Training  Procedures  Mean  Stronger  Apple  Trees 


The  Delicious  apple  tree  is  noted 
for  the  narrow  crotch  angles  pro- 
duced. These  often  result  in  consid- 
erable breakage  under  the  stress  of  a 
hea\y  liuit  load  or  high  winds  later 
in  the  lile  ol  the  orchard.  In  addi- 
tion, standard  training  procedure  in 
Maryland  orchards  is  such  that  insuf- 
ficient spacing  of  majoi  limbs  is  al- 
lowed so  that  most  ol  the  leaders  of 
the  nialuie  tree  appear  to  originate 
at  approximately  the  same  aiea  or 
level  around  the  trunk. 

If  this  contlition  is  to  be  avoided, 
proper  tree  training  nuist  be  carried 
out  in  the  earliest  years  ol  the  life 
of  the  tree.  By  the  end  of  the  second 
or  third  year  at  the  latest,  the  main 
leaders  should  be  selected  and  estab- 
lished. 

It  has  been  standard  practice  in 
newly-planted    Maryland    apple  or- 


chards to  cut  the  tree  whip  back  to  a 
height  ol  36  to  42  inches  before  the 
fnst  growing  season  has  begun.  Most 
of  the  major  scaffold  system  of  the 
tree  is  selected  at  the  end  of  this  first 
growing  season,  and  everything  else 
is  cut  off.  This  system  produces  a 
tree  with  major  laterals  arising  over 
a  vertical  distance  on  the  trunk  of 
not  more  than  about  20  inches,  so 
that  residting  leaders  are  crowded. 
Also,  the  crotch  angles  on  the  upper- 
most leaders  tend  to  be  narrow  and 
therelore  weak. 

A  new  system  of  training  the  young 
apple  tree  is  being  tested  by  the 
Maryland  Station  whereby  the  newly- 
planted  whip  was  headed  at  feet 
before  growth  began.  After  several 
inches  of  growth  appeared,  the  sev- 
eral uppermost  branches  were  re- 
moved by  summer  pruning,  thereby 


Delicious  apple  trees  pruned  after  first  growing  season,  left.-  standard  heading  at  36  inches  at  planting 
time.  Note  crowding  of  branches  along  the  main  stem:  Right:  Headed  at  54  inches  at  planting,  headed 
again  in  June.  Note  the  wide  spacing  of  major  branches.  Inter-scafFold  shoots  in  this  method  are  de- 
liberately cut  back,  but  not  entirely  eliminated. 


eliminating  the  narrowest  crotch 
angles  on  the  tree.  After  the  first 
growing  season  was  completed,  3  to 
4  major  scaffold  limbs  were  selected. 
Instead  of  removing  all  inter-scaffold 
limbs  as  is  commercial  practice,  these 
inter-scaffold  shoots  were  headed 
back  to  subordinate  them  to  the  ma- 
jor shoots  selected.  In  this  way  the 
lower,  wide  crotch  angles  were  kept 
growing  outward  in  the  second  sea- 
son, and  foliage  provided  by  inter- 


scaffolds  aided  in  more  rapid  devel- 
opment of  the  tree.  Trees  so  handled 
are  now  in  the  third  growing  season, 
and  show  every  indication  of  main- 
taining a  stronger  crotch  system. 
Moreover,  since  greater  length  was 
left  on  the  original  whip,  major  lead- 
ers are  more  properly  spaced  along 
the  trunk  and  no  crowding  is  indi- 
cated for  future  years. 

{Project  L-74) 


Prospects  Brighter  for  Peach  Thinning  I 

While  it  is  possible  to  spray-thin 
peach  trees  with  caustic  compounds 
applied  during  the  blossoming  pe- 
riod, Maryland  orchardists  continue 
to  practice  costly  hand  thinning  dur- 
ing June  and  July  because  the  post- 
bloom  frost  hazards  are  too  great  to 
risk  thinning  until  all  danger  from 
frost  is  over.  Previous  work  by  the 
Maryland  Station  on  all  materials  re- 
ported to  be  effective  thinners  when 
sprayed  up  to  a  month  after  bloom 
has  found  these  chemicals  to  be  com- 
pletely unsatisfactory. 

In  1956,  25  new  organic  chemicals 
were  tested  for  thinning  activity  on 
the    peach.     Each    chemical  was 


sprayed  on  Halehaven  limbs  at  con- 
centrations ranging  from  5  to  625 
parts  per  million.  All  sprays  were  3ly>- 
plied  27  days  after  full  bloom,  or 
well  after  the  danger  from  frost  was 
over.  Of  the  group  tested,  10  com- 
pounds resulted  in  very  good  thin- 
ning of  the  fruit  without  adverse  ef- 
fects on  fruit  or  foliage.  At  harvest 
time  the  fruit  was  of  excellent  size 
and  quality,  and  showed  none  of  the 
malformations  in  shape  that  so  fre- 
quently accompany  applications  of 
hormone  compounds  to  this  fruit. 
These  10  chemicals  will  be  tested  in 
fidl  orchard  experiments  in  1957. 

{Project  L-74-h) 


Does  Mulching  Conserve  Orchard  Soil 

Maryland  fruit  growers  want  to 
know  whether  or  not  various  mulches 
will  conserve  soil  moisture  by  elimi- 
nating competition  from  weeds  and 
cutting  down  on  evaporation  from 
the  soil  surface.  Soil  moisture  under 
hay  mulch,  sawdust  mulch,  sod,  and 
clean  cultivated  orchard  soil  was 
measured  in  1956  by  means  of  a  soil 
moisture  measuring  apparatus  which 
gives  readings  at  6-inch  intervals 
down  to  the  24-inch  depth. 


oisture? 

When  measurements  were  begim 
on  May  1,  soil  moisture  was  at  field 
capacity  at  all  depths  inider  all  soil 
treatments.  Depletion  after  this  date 
was  marked  under  the  sod.  Measure- 
ments under  the  sod  showed  that  soil 
moisture  was  reduced  rapidly  at  the 
6  and  12  inch  depths,  but  more 
slowly  at  the  18  and  24  inch  depths. 

Depletion  under  the  mulches  and 
the  clean  cultivated  plots,  however, 
proceeded  much  more  slowly.  Little 
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difference  was  found  between  the 
various  depths  under  these  3  treat- 
ments. Soil  moisture  remained  at 
field  capacity  under  the  hay  mulch 
until  the  early  part  ol  [luie,  while 
moistine  under  the  sawdust  nndch 
and  the  dean  cultivated  areas  re- 
mained high,  but  less  than  field  ca- 
pacity. Under  the  sod,  however,  mois- 
ture was  very  much  lower  than  all 
other  treatments  in  early  June. 

Electronic  Recording  Shear-Press  Developed 


Throughout  the  rest  ol  the  season, 
differences  were  not  marked  as  heavy 
rainiall  occmred  during  June,  July, 
and  August.  This  work  is  being  con- 
tinued to  record  the  perloimance  ol 
middies  during  a  more  normal  grow- 
ing season  when  rainiall  during  the 
hot  summer  months  is  usually  defi- 
cient. 

(Project  L-14) 


Since  the  shear-press  was  intro- 
duced, it  has  lound  increasing  use  in 
both  research  and  commercial  organi- 
zations. This  has  largely  resulted 
from  increased  emjjhasis  on  ])hysical 
measuiements  oi  lood  cjuality  where 
]>i e\  i()iisi\  only  human  sensory  tests 
were  used.  Applications  ha\'e  ranged 
irom  e\aluating  varieties  to  determi- 


ning cpiality  lor  cost  determinations. 

Results  ol  these  tests  were  obtained 
in  terms  ol  maxinumi  pounds  oi 
lorce  recjuired  to  compress,  shear,  or 
c  ut  through  a  sample  oi  test  material, 
in  addition  to  not  iurnishing  a  con- 
tinuous permanent  record  ol  iorce 
\ariation,  this  s\stem  was  subject  to 
a  certain  degree  ol  error  horn  iailure 


Some  characteristic  time-force  curves  obtainecJ  with  the  recording  sheor-press  on  asparagus.    A  = 
uniformly  fender  asparagus;  B    =    uniformly  tough  asparagus;   C    =    tough  stalk  at  bottom  of 
sample;  D  =  tough  stalk  at  the  top  of  sample;  E  =  several  increasingly  tough  stalks  at  the  bottom 
of  sample;  F  =  several  tough  stalks  at  the  top  of  sample. 


to  catch  the  maximum  point  indica- 
tion of  the  guage  hand. 

The  present  work  was  chiefly  con- 
cerned with  modifications  and  addi- 
tions required  lor  electrical  indicat- 
ing and  recording.  In  addition  to 
reducing  reading  errors,  additional 
information  about  the  quaHty  of  the 
sample  can  be  obtained  from  a  strip 
chart  recording  of  force  variations. 
From  the  area  under  the  curve,  the 
pressure  required  for  the  test  blades 
to  pass  through  the  sample  can  be 


calculated. 

Work  with  asparagus  indicated 
that  not  only  average  quality,  but 
uniformity  of  quality  may  be  deter- 
mined from  these  "work"  curves. 
Work  now  in  progress  indicates  that 
starch  content  and  skin  toughness  of 
sweet  corn,  thus  far  determinable 
only  by  means  of  chemical  analyses, 
may  be  obtained  in  a  matter  of  sec- 
onds from  an  examination  of  such 
curves. 

(Project  Q-5.V  /) 


Use  Shear  Press  to  Determine  Fiber  in  Canned  Beans 


Under  certain  growing  conditions, 
green  beans  tend  to  develop  excessive 
amounts  of  fiber,  which  is  objection- 
able to  the  consumer  to  such  an  ex- 
tent, that  the  Food  and  Drug  Admin- 
istration has  set  a  standard  of  quality 
that  canned  green  beans  labelled  as 
fancy,  or  even  standard  in  quality, 
may  not  contain  more  than  0.15  per- 
cent fiber.  In  order  to  be  certain  that 
they  comply  with  this  law,  canners 
must  determine  the  fiber  content  of 
each  lot  of  beans  by  a  tedious  chemi- 
cal procedure.   A  more  rapid  chemi- 


cal procedure  has  been  developed  at 
this  station,  but  this  method  too,  is 
too  cumbersome  for  routine  quality 
control  operations. 

During  the  past  year  a  procedure 
was  developed  which  makes  possible 
the  use  of  the  shear-press  for  indicat- 
ing the  degree  of  fibrousness  of  raw 
beans  lor  processing.  The  key  to  the 
procedure  lies  in  the  fact  that  the 
bean  pods  must  first  be  tleseeded  be- 
fore they  are  loaded  into  the  shearing 
cell  of  the  instrument.  The  entire 
test  requires  about  5  minutes.  Re- 
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suits,  in  terms  ol  pounds  lorce.  are 
closch  correlated  with  fiber  (ontent. 
Se\eral  protessors  ^vho  utilized  the 
procediue  as  a  basis  lor  accepting  or 
rejecting  lots  ol  raw  beans,  report 

Develop  Objective  Method  for  Grading 

In  order  to  manufactine  canned 
tomatoes  and  tomato  products  profit- 
ably, canners  must  be  pro\  ided  with 
raw  tomatoes  which  contain  a  certain 
amoimt  ol  red  color,  and  are  Iree 
from  any  niniiber  ot  delects.  It  a 
satislactorv  grading  procedure  were 
available,  the  processor  would  be  in 
a  position  to  pay  the  groover  a  prem- 
ium ior  the  kind  oi  tomatoes  which 
he  needed,  and  the  gnnver  woidd 
have  a  guide  lor  the  cjuality  ol  to- 
matcjes  ■which  would  pro\icle  him 
with  a  premimn. 

Previous  ^vork  at  this  station  estab- 
lished the  natuie  ot  the  relationship 
between  tests  ol  ([uality  on  the  raw 
materials  and  the  quality  ot  the  fin- 


that  the  procechne  eliminated  the 
chance  that  their  processing  material 
did  not  meet  the  quality  require- 
ments. 

{Project  il-5S-f) 

Tomatoes 

ished  product.  Thus  the  intormation 
tor  setting  up  a  complete  grading 
procedure  ^vas  available.  This  was 
tried  out  successtully  on  a  pilot  plant 
scale  at  several  processing  phints, 
with  the  indication  that  lots  ot  raw 
tomatoes  scoring  high  (on  the  basis 
ot  this  grading  system)  yielded  the 
desired  quality  finished  product. 

The  grading  procediue  is  based 
on:  a  determination  ot  percent  culls, 
by  reterence  to  color  photogra[jhs: 
trimming  loss  as  determined  b\  the 
nimiber  ol  t(jmatoes  in  the  sample 
requiring  trinnning;  and  color  as 
measmed  by  an  electronic  color  dif- 
lerence  meter. 

(Project  O-^Sf) 


Develop  Formula  for  Predicting  Consist 

Consistency  ol  cream  style  corn  is 
controlled  by  the  proper  blending  ot 
raw  corn,  water,  sugar,  starch  and 
salt.  Predicting  consisteiu\  alter  proc- 
essing and  storage,  \vheii  it  is  ready 
to  go  into  the  hands  ol  the  consumer, 
has  long  been  a  problem  ot  the  cream 
style  corn  packer.  Recent  research 
■work  shows  consistenc\  at  the  time  ot 
filling  the  container  is  highly  corre- 
lated (U.9U)  with  consistency  after 
processing  and  storage.  The  product 
has  a  tendency  to  thicken  with  great- 
er durations  of  storage,  up  to  about 
a  year.  In  general,  filler  consistency 
values  of  about  9  Adams  consisto- 
meter  (165°F)  gave  consistency  values 
after  90  days  of  aroiuid  11.0,  which 
were  considered  top  fancy. 


ncy  of  Cream  Style  Corn 

After  2  years  Mork  it  became  evi- 
dent that  there  was  considerable  vari- 
ation in  the  way  samples  de\eloped 
their  final  consistency.  It  was  found 
that  matiuity  of  the  corn  had  con- 
siderable effect  on  the  juiciness  or 
thickness  of  the  final  product.  To 
cope  ^vith  this  problem  a  nomograph 
^vas  constructed  from  the  follo^ving 
multiple  regression  equation:  Con- 
sistency 90  days  =  5.44  -  .143\V  + 
1.1 8S  -f-  .47 IC.  From  this  equation 
and  its  accompanying  nomograph, 
the  packer  can  determine  the  proper 
percentages  of  water  and  added 
starch  to  put  with,  the  raw  corn  in  the 
blending  tank  to  come  out  with  the 
proper  consistency  after  processing 
and  storage. 

(Project  (1-5 8-k) 
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pH  Adjustment  Minimizes  Color  Losses 

Results  ol  this  3  year  study  show 
that  \t'i\  httle  can  be  done  in  the 
liclcl  to  improve  the  color  of  canned 
tomato  protliicts.  Special  emphasis 
Avas  given  practices  carried  out  in  the 
pilot  plant  and  laboratory  lor  im- 
proveinent  ol  quality. 

Heat  application  during  steriliza- 
tion was  the  most  important  single 
lactor  involved  in  the  loss  ol  color 
during  processing.    This  study  indi- 


in  Canned  Tomatoes 

cated  that  the  thermal  sterilization 
value  could  be  salely  reduced  by  pH 
adjustment  to  about  I.I  with  (itric 
acid,  providing  propei  sanitary  con- 
ditions accompany  the  production  ot 
the  juice.  Such  pH  alteration,  it 
proved  to  be  accepted  by  the  con- 
simier,  could  significantly  improve 
the  grade  ot  the  canned  juice. 

{Project  (l-58-i) 


Develop  Taste  Panel  Method  for  Evaluating  Off-Flavor 

and  show  differences  in  treatments, 
where  present,  are  retained  and  asked 
to  evaluate  another  set  of  the  same 
samples.  Analyses  of  variance  may 
be  used  to  determine  the  magnitude 
of  differences  among  treatments  us- 


Recent  research  at  the  University 
of  Maryland  and  5  other  agricultinal 
experiment  stations  in  the  Northeast- 
ern region  has  developed  a  quick,  re- 
liable method  for  evaluating  ott- 
flavors  in  fruits  and  vegetables  caused 
by  pesticides. 

Briefly,  the  procedure  calls  for  scor- 
ing the  samples  against  a  known 
marked  standard  sample  using  a  -|-  2, 
-f  1,  0,  -1,  -2  scale,  in  which  +2 
is  better  than  standard  in  ffavor,  -|-  1 
equal  to  standard  in  flavor,  0  below 
standard  in  flavor,  no  detectable  off- 
flavor,  —  1  slightly  off-flavor,  and  —2 
definitely  otf-flavor.  Samples  of  each 
treatment  (up  to  10)  are  presented 
in  random  fashion,  replicating  4 
times,  to  a  large  group  of  persons  of 
unknown  efficiency.  This  group  is 
then  screened  and  judges  who  sliow 
ability  to  duplicate  their  evaluations 


ing  the  latter  group  of  judges. 

Panel  efficiency  may  be  measured 
in  terms  of  the  number  of  individ- 
ual tastings  required  for  demonstrat- 
ing statistical  significance  at  the  per- 
cent level.  This  is  accomplished  by 
use  of  "Sample  Number  Ratio" 
(SNR)  nndtiplied  by  the  number  of 
tastings  used  (N).  SNR  may  be  ob- 
tained by  the  following  equation: 

LSD  \%  for  treatment  means]  = 


Range  for  treatments  J 

(Project  (l-58-o) 


Vegetable  Varieties  Compared 

Variety  trials  are  designed  to  find 
those  varieties  that:  (1)  are  best 
adapted  to  the  latest  improvements 
in  farm  inachinery,  (2)  will  produce 
higli  yields  for  the  grower,  (3)  are 
suited  to  the  plant  operations  and 
quality  standards  of  the  processor 
and  (4)  will  be  satisfactory  to  the 
consumer. 


Sweet  Corn 

KVF  54-65  produced  the  highest 
yield  of  cut  corn  in  the  1956  sweet 
corn  trial.  Canned  quality  lor  whole 
kernel  pack  is  good.  It  is  acceptable 
for  cream  style.  NK-199  and  Long- 
chief  were  comparable  in  yield  and 
canned  quality.  Longchief  had  a  su- 
perior cob  shape,  and  NK-199  Iiad 
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the  best  flavor.  Cioklen  GO,  with  a 
deep  golden  color  and  high  percent 
cutott,  is  an  acceptable  \ariety. 

Snap  Beans 

Tendercrop,  lormerly  1831-9,  is  an 
outstanding  Iree/ing  variety,  well 
adapted    to    mechanical  harvesting. 

Three  snap  bean  varieties,  showing  setting  be- 
havior (left)  and  plants  after  picking  with  the 
mechanical  harvester  (right).  Of  the  3  varieties 
shown  here,  Harvester  is  the  most  suitable  for 
mechanical  harvesting. 


Breeding  Line  C-12-(),  soon  to  be  re- 
leased by  Mississippi  Agricultural  Ex- 
periment Station,  is  a  flat  podded 
bean  that  develops  fiber  slowly.  The 
outstanding  white  seeded  varieties 
were:  Corneli  14,  Harvester  and  B 
3076.  All  three  are  suitable  tor  me- 
chanical harvesting  and  snip  well. 
Corneli  14  is  a  dependable  bean,  par- 
ticularly tmder  adverse  weather  con- 
ditions. It  retains  a  satisfactory  color 
after  processing.  Harvester,  4  to  5 
clays  later  than  Corneli  14,  has  very 
straight,  uniform  pods. 

Lima  Beans 

Early  Thorogreen,  Clark's  Bush 
and  the  new  downy  mildew  resistant 
lines,  US  155  and  255,  were  selected 
from  13  varieties  of  baby  lima  beans 
as  best  adapted  to  Maryland  condi- 
tions. Baby  Fordhook  limas  pro- 
duced high  yields  and  possessed  high 
quality  when  frozen  and  canned. 
They  are  5  to  8  days  later  than  Baby 
Limas.  Viner  speeds  must  be  reduced 
to  prevent  imnecessary  splitting  of 
the  beans  of  this  new  variety. 

Pecs 

Satisfactory  yields  were  obtained, 
at  the  low  fancy  and  high  extra  stand- 
ard stages  of  maturity,  from  the  vari- 
eties Erickson  Perfection,  Resistant 
Early  Perfection  326  and  Hardy.  Har- 
dy matures  rapidly  in  the  field  and 
cannot  be  expected  to  hold  more 
than  a  day  in  the  fancy  stage  if  tem- 
peratures are  high.  Erickson  Perfec- 
tion has  a  smaller  pod  than  is  usually 
associated  with  an  early  perfection 
type.  The  size  is  deceptive  of  the  ac- 
tual stage  of  maturity  and  pre-testing 
is  recommended.  All  three  have  bet- 
ter canned  quality  than  the  stanchird 
variety,  Pride. 

Spinach 

A  large  number  of  short  and  long 
season,  savoy  and  semi-savoy  hybrid 
lines  were  tested  in  cooperation  with 


Conventional  drilling  of  peas  and  fertilizer  versus  precision  drilling.    The  darker  green  appearance 
of  peas  on  the  right  Is  due  to  a  heavy  stand  of  weeds  resulting  from  fertilizer  placed  v/ith  conven- 
tional  drill.     Fertilizer  which   stimulates   weed   growth,    is   not   dribbled   through   the   soil   by  the 
precision  drill  (left),  but  accurately  placed  3  inches  below  the  soil  surface. 


Dr.  H.  A.  Jones  of  the  Plant  Indus- 
try Station,  Beltsville.  Two  savoy  and 
3  semi-savoy  lines  were  selected  lor 
further  study. 

Sweet  Potatoes 

As  a  result  of  the  sweet  potato  va- 
riety trials,  Okla.  52  has  been  released 
under  the  name  of  Oklamar.  It  shows 
promise  particularly  as  an  early  mar- 
ket variety.  It  produces  a  high  early 
yield  and  has  very  good  color  and 
quality. 

Cabbage,  Cauliflower  and  Lettuce 

In  tests  in  the  mountain  area  of 


the  state,  Marion  Market  and  Bo- 
nanza were  the  highest  yielding  early 
cabbage  varieties.  They  were  free 
from  cracked  heads.  Green  Acre,  Re- 
sistant Detroit  and  Medium  Copen- 
hagen were  slightly  earlier  caidiflow- 
er  varieties  with  excellent  yields. 
Snowball  Y,  Snowball  Imperial,  and 
Snowcap  have  been  the  outstanding 
varieties  at  several  planting  dates, 
ranging  from  mid-May  to  mid-June. 
No  variety  of  lettuce  has  proved  satis- 
factory due  to  high  losses  from  bot- 
tom rot. 

(Project  Q-J-f) 


Asparagus  Growth  Rate  and  Fiber  Stud 

Freedom  from  objectionable  fi- 
brousness  is  a  major  factor  in  (juality 
of  asparagus.  In  studies  of  conditions 
which  affect  the  amount  of  fiber  in 
the  shoots,  it  has  been  found  that 
nitrogen  applications  during  the  har- 
vest season  have  little  or  no  effect  on 
rate  of  growth  or  development  of 
fiber  in  the  shoot. 

Measurement  of  several  thousand 
spears  during  the  harvest  season  has 
shown  that  the  average  daily  growth 
from  time  of  emergence  until  the 
s]3ears  are  7  inches  tall  is  about  2 
inches. 


Using  the  "snap  point"  test  to  de- 
termine the  portion  of  the  spear  tlr>t 
is  free  from  fiber,  it  has  been  found 
that  spears  cut  at  a  height  of  7  inches 
will  have  a  snap  point  about  bVi 
inches  from  the  tip.  Taste  panel  tests 
have  shown  that  there  is  very  seldom 
any  objectionable  fibrousness  in  the 
tip  above  the  snaj)  point.  However, 
it  was  also  found  that  an  approxi- 
mately %  inch  segment  below  the 
snap  point  was  judged  to  be  free 
from  objectionable  fiber  in  the  ma- 
jcjrity  of  instances. 

The  amount  of  fiber  at  a  given  dis- 
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tance  from  the  tip  of  the  shoot  did     the  rate  of  growth  per  day  was  great- 
not  appreciably  change  during  the    ly  influenced  by  temperature, 
harvest  season,  although,  of  course,  {Project  (1-77) 


Potash  Increases  Sweet  Potato  Yield  bi 

Tests  using  the  chloride  and  sul- 
fate forms  of  potash  for  sweet  potato 
fertilization  have  shown  that  the 
chloride  source  is  slightly  more  effi- 
cient in  increasing  yields. 

It  was  also  found  that  increasing 
the  rate  of  fertilization  with  potash 
from  either  source  resulted  in  lower 
dry  matter  content  of  the  sweet  po- 
tatoes. It  is  therefore  apparent  that 
the  potassium  ion  rather  than  the 
associated  anion  is  responsible  for  the 


Decreases  Dry  Matter 

increased  moisture  content  of  sweet 
potatoes  grown  under  high  rates  of 
potash  fertilization.  Storage  tests 
iailed  to  show  any  detrimental  effect 
of  the  high  potash  fertilization  on 
storage  behavior. 

It  was  found  that  an  undesirable 
softness  of  processed  samples  in  a 
syrup  pack  was  associated  with  high 
rates  of  potash  fertilization. 

{Project  (l-79-f) 


"Air-Conditioned"  Storage  Helps  Sweet 

The  optimum  temperature  for  stor- 
age of  sweet  potatoes  has  been  found 
to  be  from  55  to  60  degrees  F.  Dur- 
ing warm  periods  in  the  fall  and  after 
April  1  storage  house  temperatures 
are  apt  to  be  well  above  this  range. 
As  a  result,  greater  storage  losses  oc- 
cur and  excessive  sprout  development 
may  take  place. 


Potatoes 

Installation  of  an  air  conditioning 
unit  in  an  experimental  storage  room 
resulted  in  improved  storage  quality. 
Weight  loss  in  storage  was  greatly  re- 
duced. Sprouting  was  negligible  and 
baking  quality  of  the  sweet  potatoes 
after  8  months'  storage  was  much  bet- 
ter than  under  usual  storage  condi- 
tions. 

(Project  Q-79-g) 


Pectic  Substances  in  Sweet  Potatoes  V< 

Tlie  pectic  constituents  of  many 
fruits  and  vegetables  are  closely  as- 
sociated with  changes  that  take  place 
during  ripening  and  storage.  They 
may  also  have  a  pronoiuiced  influ- 
ence on  the  processing  characteristics 
of  the  product. 

A  study  of  the  pectic  substances  in 
sweet  potatoes  showed  that  there  was 
a  distinct  varietal  difference  at  time 
of  harvest  with  percentages  ranging 
from  3  to  6  percent  on  a  fresh  weight 
basis.  During  curing  and  storage  the 
amount  of  pectins  decreased  and  the 


ratio  of  the  more  soluble  fractions 
increased. 

Processing  residted  in  a  partial 
breakdown  of  the  pectic  substances. 
It  is  believed  that  this  change  in  the 
pectic  materials  accounts  in  part  for 
the  luidesirable  softness  of  processed 
sweet  potatoes  and  may  explain  why 
jjrocessing  immediately  after  harvest 
residts  in  a  firmer  product  than  when 
processing  is  delayed  until  after  stor- 
age. 

(Project  Q-79) 
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Cauliflower  Nutrition  Studied 


Cauliflower  plants  were  grown  in 
sand  culture  in  the  greenhouse  at 
low,  mediimi,  and  high  levels  of  ni- 
trogen, calcium,  and  molybdenum  in 
all  combinations. 

Best  growth  was  obtained  when 
nitrogen  was  supplied  at  a  concen- 
tration of  13.5  and  calcium  at  4.5 
niilliecjuivalents  per  liter.  Molyb- 
denum gave  best  results  at  0.06  parts 
per  million.  An  upward  curling  or 
(  upping  of  the  leaf  margins  resulted 


from  too  little  molybdenum.  Plants 
receiving  the  low  calcium  level  de- 
veloped chlorotic  spots  along  the  leaf 
margins  with  marked  downward 
cmving  or  hooking  of  the  leaf  tip. 
This  condition  was  most  severe  and 
growth  was  mtich  reduced  when 
plants  received  a  high  level  of  nitro- 
gen in  combination  with  low  cal- 
cium. 

(Project  Q-79-h) 


Careful  Parent  Selection  Aids  Sweet  Potato  Seed  Production 


More  than  2400  sweet  potato  seeds, 
involving  432  parental  combinations, 
were  produced  in  the  greenhouse  in 
the  winter  of  1956-57.  Analysis  of  the 
performance  data  indicates  that  an 
average  of  24  seeds  were  obtained  for 
each  100  pollinations.  The  seed  yield 
\'aried  from  none  to  as  high  as  200 
seeds  per  100  pollinations  among  the 
different  combinations.  Combina- 
tions involving  Sunnyside,  Tinian, 
Xemagold,  Oklamar,  and  3  Maryland 


seedlings  as  the  male  parent  were 
very  good.  Combinations  in  which 
Oklamar  or  3  Maryland  seedlings 
were  used  as  the  female  parent  re- 
sulted in  good  seed  yields.  Proper 
selection  of  parent  stocks  shoidd  re- 
sult in  higher  combining  ability  and 
higher  seed  production,  thereby  re- 
ducing the  cost  of  a  breeding  pro- 
gram with  sweet  potatoes. 

(Project  O-SI-b) 


Sweet  Corn  Breeding  and  Variety  Testii 

Sweet  corn  breeding  continued  un- 
der a  Northeastern  Regional  Project 
(NE-32)  in  cooperation  with  6  other 
state  agricultural  experiment  stations, 
and  several  commercial  seed  com- 
panies. The  objectives  are  as  follows: 
(1)  to  conduct  a  uniform  variety  trial 
every  year;  (2)  to  develop  F,  sweet 
corn  hybrids  through  the  utilization 
of  cytoplasmic  male  sterility;  and  (3) 
to  study  the  inheritance  of  genes 
which  restore  pollen  fertility  to  cyto- 
sterile  lines. 

Results  of  last  year's  uniform  vari- 
ety trial  indicate  (1)  of  the  6  early 
maturing  hybrids  under  trial,  N.J. 
106  was  rated  excellent  and  Golden 
Beauty  performed  poorly  at  all  loca- 


tions. In  Maryland,  North  Star  was 
undesirable. 

Of  the  6  medium  maturing  vari- 
eties observed,  N.J.  101  and  Seneca 
Arrow  were  superior  at  all  locations, 
whereas  S-5234  was  undesirable  be- 
cause it  is  late  and  has  a  smaller  ear 
than  other  varieties  in  its  maturity 
group. 

Of  the  8  late  maturing  canning 
varieties,  N.K.  199,  LoChief,  and  Vic- 
tory Golden  were  rated  superior  at 
all  locations.  Seneca  Chief  performed 
poorly  at  all  locations. 

At  this  Station,  F3  segregations 
from  a  cross  between  a  cyto-sterile 
line  and  a  ts^  linkage  tester  line  have 
supplied  additional  evidence  that  a 
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pollen  restoration  gene  is  located  on 
chromosome  3,  approximately  1  luiit 
from  the  ts^  ge)ie.  Several  chromo- 
some 7  linkage  tester  lines  have  re- 
stored pollen  completely  in  crosses 
with  several  cy to-sterile  lines  (CI 06^ 
Sc  WF9t).    The  search  for  the  loca- 

Irrigation  of  Snap  Beans  and  Cucumbers 

Supplemental  irrigation  has  proven 
highly  valuable  in  increasing  yields 
and  improving  market  quality  of  veg- 
etable crops.  In  experimental  tests 
covering  a  period  of  3  years,  snap 
bean  yields  were  increased  an  aver- 
age of  about  70  percent  over  those 
not  irrigated.  Only  1  out  of  7  plant- 
ings of  snap  beans  failed  to  show 
marked  improvement  in  yield  from 
irrigation.  In  terms  of  quality,  pods 
were  larger,  more  desirable  in  shape, 
and  contained  lower  percentages  of 
seed  and  fiber. 


tions  of  additional  pollen  restoration 
genes  will  continue  and  composites 
obtained  from  cooperators  in  NE-32 
will  be  inbred  and  included  in  the 
cyto-sterile  program. 

{Project  Q-Sl-c) 

Pays 

Cucumber  yields  from  irrigated 
plots  averaged  nearly  50  percent 
higher  than  those  not  irrigated  over 
the  3  year  period.  In  2  seasons,  re- 
sponse to  irrigation  was  very  good. 
In  1956  moisture  needs  were  rather 
well  supplied  by  rainfall  during  the 
critical  period  of  production.  Cu- 
cumbers from  irrigated  plots  also 
showed  improved  quality.  They  were 
of  a  darker  green  color,  straighter 
and  more  desirable  in  shape,  giving 
a  higher  percentage  of  marketable 
fruits. 

{Project  Q_-S3) 


POULTRY 


The  research  work  in  the  Department  of  Poidtry  Hus- 
bandry is  classed  roughly  into  four  general  fields:  nutri- 
tion, breeding,  physiology,  and  marketing.  Of  these 
four  areas  of  work,  there  is  more  emphasis  placed  on 
nutrition  than  on  any  other.  Yet  it  is  felt  that  impor- 
tant contribtitions  are  being  made  in  other  fields. 

The  goal  of  all  the  research  projects  is  to  ultimately 
help  the  poultryman  to  produce  better  poultry  eggs  and 
meat  with  less  cost.  Research  in  the  field  of  processing 
and  marketing  is  being  expanded,  and  will  receive  in- 
creasing attention  in  the  future. 
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Broiler  Chickens  Tolerate  High  Levels  o 

Tliree  additional  broiler  field  tests 
have  been  conducted  involving  the 
addition  of  various  fats  up  to  levels 
of  15  percent  of  the  ration.  In  these 
tests,  growth  rates  have  been  im- 
proved slightly  when  compared  with 
that  of  control  broilers  fed  all-mash 
rations  containing  lower  levels  of  fat. 
In  2  of  these  trials,  pelleting  of  the 
low  fat  rations  also  tended  to  im- 
prove growth  rate.  The  amount  of 
feed  required  to  produce  a  poiuid  of 
broiler  was  progressively  reduced  as 
the  level  of  fat  included  in  the  ration 
was  increased.  The  improved  feed 
conversion,  however,  has  been  pro- 
portional to  the  increased  energy  po- 
tency of  the  ration  in  all  tests.  Pel- 


Fat 

leting  of  these  rations  had  no  effect 
on  feed  conversion. 

In  field  trials,  tallow,  yellow  grease, 
and  hydroly/.ed  animal  and  vegetable 
fats  have  given  similar  results  when 
the  feeds  are  provided  free  choice.  In 
battery  trials,  however,  where  vari- 
ous fats  have  been  compared  with 
starch  as  an  energy  source  for  chicks 
receiving  suboptimal  levels  of  energy, 
corn  oil  has  been  found  more  effec- 
tive on  a  weight  basis  than  animal 
grease  or  hydroly/ed  animal  and  veg- 
etable fat.  This,  however,  has  been 
foimd  only  with  restricted  levels  of 
energy  intake. 

(Project  M-35-1) 


Metabolizable  Energy  Values  Determin 

Studies  have  been  initiated  to  de- 
velop improved  methods  of  measur- 
ing energy  values  of  feed  ingredients 
and  to  cletermine  more  fully  the  en- 
ergy requirements  of  chickens.  Al- 
though this  work  has  only  recently 
been  initiated,  the  metabolizable  en- 
ergy values  of  corn  starch  (dry  basis) 
and  corn  oil  have  been  determined 
(1760  and  3900,  respectively).  A  new- 
method,  developed  at  the  University, 
which  measures  the  net  energy  value 
of  feedstuffs  (corrected  for  nitrogen 
equilibriimi)  is  also  being  studiecl. 

{Projects  M-3^-!.  M-54) 


A  bomb  calorimeter  being  used  to  collect  data 
on  the  energy  content  of  a  feed. 


New  Approach  in  Study  of  Protein  Ade 

A  new  technique  for  studying  the 
amino  acid  or  protein  adequacy  of 
practical  broiler  rations  has  been 
used  to  determine  the  order  in  which 
amino  acids  are  limiting.  This  in- 
volves dilution  of  a  practical  type 
broiler  mash  with  corn  starch  to  give 
rations  with  progressively  lower  pro- 
tein levels  (ranging  from  21.6  to  15.1 


percent)  without  any  change  in  the 
amino  acid  make-up  of  the  protein. 
Amino  acids  were  then  added  in 
amounts  estimated  to  render  each  of 
these  rations  adequate,  considering 
the  differences  in  their  energy  levels. 
The  National  Research  Council  am- 
ino acid  requirements  for  the  chick 
were  used  as  a  guide.  The  estimated 
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required  amount  ol  each  essential 
amino  acid  Avas  determined  by  com- 
puting the  granrs  ot  each  of  tliese 
amino  acids  per  therm  or  productive 
energy  of  the  rations,  assuming  that 
the  recommended  dietary  require- 
ments were  appUcable  to  rations  con- 
taining 900  Calories  of  productive 
energy  per  pound. 

As  the  protein  level  of  the  ration 
Avas  icjAvered  (C/P  ratio  widened), 
grcnvth  rate  and  feed  efficiency  were 
decreased  unless  amino  acid  supple- 
ments were  added.   Amino  acid  sup- 


plementation of  rations  having  C/P 
ratios  (calories  of  productive  energy 
per  1  percent  crude  protein)  of  46 
or  50: 1  fidly  restored  both  growth 
rate  and  feed  efficiency  but  was  only 
partially  effective  in  rations  with 
wider  C/P  ratios.  This  work  is  being 
continued  with  the  full  expectation 
that  protein  can  be  used  much  more 
efficiently  if  the  amino  acid  balance 
and  adecjuate  levels  of  all  essential 
amino  acids  are  maintained. 

(Project  M-3y-i) 


Unidentified  Growth  Factor  Studies  Continued 


Practical  studies  with  both  chicf;- 
ens  and  turkeys  have  been  conducted 
during  the  past  year  in  which  the 
need  for  soinces  of  unidentified 
growth  stimulatory  factors  has  been 
determined.  In  two  field  studies  in- 
volving turkey  fjroilers,  the  addition 
of  dried  brewers'  yeast,  dried  corn  dis- 
tillers' solubles,  dried  molasses  distil- 
lers' solubles,  fermentation  solubles 
and  diied  whey  failed  to  improve 
either  growth  rate  or  feed  conversion 
when  added  to  })raclical  rations. 
These  rations  did  contain,  hc:)wever, 
soinces  of  the  "fish  factor"  and  the 
supplements  tested  were  being  used 
to  determine  whether  or  not  addi- 
tional factors  were  required.  Studies 
with  chicken  broilers  conducted  this 
year,  involving  fish  meal  and  crab 
meal,  confirmed  earlier  work  showing 
that  broiler  chicks  do  require  somxes 
of  the  "fish  factor."  This  response  to 
either  fish  meal  or  crab  meal  was  ob- 
tained in  rations  containing  either 
0  or  10  percent  added  fat. 

Studies  with  chicks  involving  puri- 
fied diets  have  been  used  to  study  the 


possible  carry-over  effect  of  these  un- 
identified factors  from  the  hen 
through  the  egg.  In  assaying  egg 
yolks  from  different  maternal  sources 
led  complete  versus  all-plant  type  ra- 
tions, no  differences  were  obtained 
in  chick  growth  assays.  However,  egg 
yolks  from  each  soinxe  improved  the 
growth  rate  of  the  chicks  by  approxi- 
mately 11  percent.  This  is  compar- 
able to  the  response  which  is  ob- 
tained from  other  supplements. 

Studies  with  turkeys  involving  pur- 
ified diets  have  continued  to  show 
very  marked  responses,  ranging  from 
fO  to  50  percent^  when  a  mixture  of 
fish  solubles,  corn  distillers'  dried  sol- 
ubles, dried  whole  whey,  dried  mo- 
lasses distillers'  solubles,  and  dis- 
tillers' dried  yeast  is  added.  The  ash 
of  this  mixture  improves  growth  rate 
by  approximately  half  that  obtained 
with  the  complete  supplement.  Some 
progress  has  been  made  in  studying 
the  chemical  properties  of  the  active 
principle  with  a  view  to  concentra- 
tion and  isolation. 

(Project  M-35-g) 


Antibiotic  Dips  Studied  as  Means  of  Preserving  Egg  Quality 

The  storage  of  market  eggs  has  since  the  product  is  perishable.  One 
long  constituted   a   major   problem    of  the  most  common  causes  of  spoil- 
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age  of  eggs  which  ;ire  held  under 
commercial  conditions  ol  storage  is 
the  microorganism  Pseudonionas  flii- 
oresceiis.  This  organism  produces  a 
greenish  yellow  pigment  which  gives 
a  characteristic  fluorescence  luuler 
ultra  violet  light.  This  condition  is 
sometimes  called  "green  rot." 

Recently,  a  new  application  ol  an- 
tibiotics has  been  introduced  to  in- 
dustry which  involves  the  dipping  ol 
poidtry  into  solutions  ol  the  tetra- 
cyclines. This  treatment  has  been 
shown  to  significantly  prolong  the 
shelf  life  of  dressed  poultry;  and  con- 
sequently, a  similar  process  has  been 
tried  on  imwashed  eggs.  Preliminary 
experiments  have  been  performed  on 
eggs  dipped  in  solutions  containing 
20  and  50  ppm  of  chlortetracycline. 


.\fter  21  days  of  storage  imder  com- 
meicial  conditions,  approximately  80 
percent  of  the  untreated  eggs  and  2 
percent  of  the  clipped  eggs  (20  ppm) 
showed  thiorescence  when  the  inte- 
rior poi  lion  of  the  shell  was  exposed 
to  idtra  violet  light,  ^\'hen  the  high- 
er concentration  was  used,  no  fluor- 
escence was  observed  in  the  dipped 
eggs. 

Further  studies  are  in  prc:)gress  to 
determine  quantitatively  the  amount 
of  antibiotic  which  will  persist  on  the 
shell  siuface  under  commercial  con- 
ditions of  storage.  Other  antibiotics 
^vill  be  studied  from  the  standpoint 
of  their  elfects  in  preventing  "green 
rot"  spoilage  and  preserving  egg 
quality. 

(Projecl  M-46) 


Continue  Microbiological  Assays  for  Ui 

Trichoinonas  galUnae,  a  protozoan 
isolated  from  the  pigeon  nasal  pass- 
ages, requires  at  least  3  unidentified 
factors  for  gro\\'th  in  an  otherwise 
completely  synthetic  medium.  The  3 
factors  are  found  in  each  of  the  5 
feedstuffs  used  in  the  chick  and  poult 
unidentified  factor  work. 

Identification  of  the  protozoan  fac- 
tors with  the  poult  and  chick  factors 
awaits  further  purification  and  char- 
acterization of  the  poultry  growth 
factors.  If  a  relationship  can  be 
shown,  the  microbiological  assays  wdl 
be  of  value  in  speeding  the  isolation 
of  the  poultry  factors.  If  no  relation- 
ship can  be  established,  the  isolation 
of  the  protozoan  factors  may  be  of 
interest,  since  they  may  be  required 
by  animal  cells. 

One  factor  is  found  in  the  serum 


dentified  Growth  Factors 

of  different  animals,  as  well  as  in 
some  feedstuffs.  The  factor  speeds 
lermentation  of  maltose  by  the  trich- 
omonads.  This  factor  is  also  found 
in  fractions  of  human  serum  wliich 
are  required  by  human  cancer  tissue 
cidtiues.  The  factor  coidd  conceiv- 
ably then  be  useful  in  all  kinds  of 
tests  employing  tissue  cultures;  i.e., 
cancer  research,  virus  antigen  produc- 
tion, etc. 

The  other  two  factors  required  by 
the  trichomonas  are  found  in  trypsen- 
ized  Casein  and  as  a  contamination 
in  ribonucleic  acid.  The  casein  fac- 
tor is  probably  a  peptide.  The  fac- 
tor connected  with  ribonucleic  acid 
may  be  composed  of  two  parts.  Fur- 
ther work  is  being  done  to  charac- 
terize these  factors. 

{Project  M-48) 


Vitamin  B12  Metabolism  Studied  in  Chick  Embryos 

Fundamental  research  in  embryo-  of  antimetabolites  is  of  value  because 
logical  development  through  the  use    it  will  tell  us  how  cells  differentiate 
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into  specific  tissues  and  organs.  The 
work  being  carried  on  in  the  depart- 
ment has  this  in  view.  A  number  ot 
compounds  related  to  the  benzimichi- 
zole  portion  of  vitamin  B,.,  has  been 
injected  into  fertile  eggs  before  in- 
cubation^ or  at  different  times  dur- 
ing the  incubation  period.  Two  of 
these  compoimds  caused  a  high  num- 
ber of  embryo  deaths.  The  deaths  in 
many  instances  were  due  to  specific 
malformations  of  the  nervous  tissue 
or  the  blood  system.  The  compoimd, 
2-ethyl-5-methylbenzimidazole,  pro- 
duced malformations  in  1-  to  2-day- 
old  embryos  and  l,2-dichloro-4,5-di- 
aminobenzene  mainly  produced  an- 
omalies of  the  beak,  eye  and  brain  in 
6-  to  10-day-old  embryos.  The  sever- 
ity of  the  damage  was  parallel  to  the 
amount  of  the  compound  injected. 

In  order  to  determine  which  spe- 
cific fimctions  were  interlerred  with, 
several  metabolites  were  injected 
singly,  along  with  the  inhibitor.  Vita- 
min Bj,  partially  reversed  the  tox- 


icity of  the  inhibitors  when  injected 
prior  to  incubation.  Riboflavin,  ade- 
nine and  guanine,  which  are  also  re- 
lated to  the  benzimidazole  com- 
pounds, were  only  slightly,  or  not  at 
all,  effective  in  reversing  this  toxicity. 
Other  mechanisms  must  therefore  be 
involved  in  the  production  of  the 
malformations.  In  other  words,  vita- 
min B,.,  and  other  metabolites  woidd 
be  needed  to  protect  the  embryo 
against  the  inhibitors,  thus  allowing 
normal  development  of  the  embryo. 

Other  workers  have  shown  that 
1 ,2-dichloro-4,5-diaminobenzene  in- 
hibits the  synthesis  of  vitamin  Bj^, 
and  riboflavin  in  microorganisms  and 
2-ethyl-5-methyIbenzimidazole  inhib- 
its the  in  vitro  synthesis  of  porphy- 
rin in  avian  erythrocytes  and  inhibits 
influenza  virus  multiplication.  Fur- 
ther studies  on  the  nature  of  the  in- 
hibition will  help  us  to  understand 
cell  and  tissue  growth  and  develop- 
ment. 

{Project  M-49) 


Fat  and  Protein  Levels  Studied  in  New 

A  new  laying  house  composed  of 
32  pens,  each  with  a  capacity  for  25 
hens,  was  completed  in  December, 
1956.  An  experiment  with  White 
Leghorn  hens  was  started  in  Janu- 
ary involving  ccjrn-soybean  meal  type 
rations  and  rations  containing  some 
meat  scraps  and  crab  meal.  Within 
each  of  these  series,  one-half  of  the 
hens  receive  no  added  fat  while  the 
remainder  of  the  hens  receive  10  per- 
cent added  fat  in  their  ration.  Super- 
imposed on  these  variables  were  4 
different  Calorie-protein  levels  rang- 
ing from  56  to  73:1.  These  rations 
involve  protein  levels  ranging  from 
13  to  19  percent.  In  addition,  8  pens 
of  hens  are  allowed  to  select  between 
2  series  of  feeds,  one  of  which  con- 


lying  House 

tains  10  percent  added  fat.  Another 
series  of  hens  is  also  permitted  to 
choose  between  feeds  containing 
widely  different  levels  of  protein. 

Of  interest  so  far  is  the  fact  that 
these  laying  hens  have  consistently 
consumed  approximately  9  times  as 
much  feed  containing  10  percent  fat 
as  they  did  of  the  control  ration 
which  contained  no  added  fat.  This 
has  been  true  for  each  experimental 
period  and  for  each  of  the  8  pens  in- 
volved. Also,  the  hens  receiving  the 
high  fat  ration  appear  to  be  consum- 
ing less  feed  per  dozen  eggs,  this  dif- 
ference being  related  primarily  to  the 
difference  in  energy  content  of  the 
ration.    As  far  as  effect  of  protein 
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Laying  hens  being  given  free  choice  feeding  of  regular  laying  mash  and  laying  mash  containing 
10  percent  added  fat. 


levels,  fat  addition,  or  source  ol  pro-    no  differences  have  been  noted, 
tein  in  the  ration  on  egg  [jroduction,  (Piojcri  M-^^ 


Alkaline  Phosphatase  Concentration  Related  to  Egg  Production 

A  study  is  being  started  to  deter-    differences  between  lam 


mine  what  will  occur  if  one  breeds 
for  a  high  or  low  level  of  a  substance 
known  to  be  related  to  a  characteris- 
tic of  economic  itnportance,  such  as 
egg  production. 

The  stibstance  selected  has  been 
the  alkaline  phosphatase  level  in 
blood,  since  there  is  already  some 
evidence  that  it  is  related  to  egg  pro- 
duction. Further  evidence  at  this  sta- 
tion has  confirmed  that  high  alkaline 
phosphatase  concentration  is  associ- 
ated with  high  egg  production,  but 
not  with  shell  thickness,  albumen 
quality,  egg  weight,  and  body  weight. 

It  was  also  shown  that  within  the 
group  of  chickens  used  there  were 


ies  in  their 
alkaline  j)hos])hatase  level.  There- 
fore, males  and  females  from  families 
with  high  levels  were  selected  and 
mated  together.  The  alkaline  ]jhos- 
phatase  level  of  progeny  of  these  mat- 
ings  will  be  determined  wlien  these 
birds  reach  sexual  maturity  and  will 
be  compared  to  a  random-lired  con- 
trol. 

A  low  line  is  not  being  develo|)ed 
in  this  study  since  there  is  little  in- 
terest in  showing  whether  or  not  egg 
production  can  be  lowered  by  breed- 
ing for  low  alkaline  phosphatase  con- 
centration. 

(Project  M-32-m) 
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Lines  Differing  in  Cholesterol  Level  De> 

Studies  oi  a  fundamental  natiue 
;ue  being  conducted  in  an  attempt 
to  determine  the  importance  ol  dif- 
lerences  in  the  cholesterol  level  of 
the  blood  serum  of  chickens.  Two 
methods  are  being  used.  One  is  to 
detect  any  statistical  relationship  be- 
tween cholesterol  level  and  a  number 
of  important  characteristics  such  as 
egg  production,  body  weight,  and 
shell  thickness.  This  is  done  by  us- 
ing individual  values  obtained  with 
a  single  population  of  birds.  The 
second  method  is  to  develop  genetic 
lines  that  differ  greatly  in  cholesterol 
level  and  then  to  determine  in  what 
other  respects  these  lines  also  differ. 

There  are  theoretical  reasons  for 
believing  that  the  cholesterol  level  in 
blood  serum  may  l)e  of  considerable 
practical  importance  since  cholesterol 
is  an  important  substance  in  the  for- 
mation of  a  niunber  of  hormones 
that  are  known  to  control  egg  pro- 
duction. 


Using  the  first  method,  the  statis- 
tical approach,  there  apparently  are 
no  significant  relationships  of  choles- 
terol level  to  body  weight,  egg  pro- 
duction, shell  thickness,  albumen 
quality,  and  egg  weight.  The  second 
method  of  developing  high  and  low 
lines  is  also  being  employed.  Differ- 
ences in  the  9-week  cholesterol  level 
of  different  families  were  found  and 
this  information  was  used  to  select 
birds  to  set  up  matings  for  a  high 
and  a  low  line.  The  genetic  influ- 
ence has  been  fiuther  verified  since 
the  progeny  of  these  matings  differed 
in  their  cholesterol  level.  Matings 
will  be  continued  in  an  attempt  to 
obtain  greater  differences  between  the 
high  and  low  lines,  since  the  differ- 
ences are  too  small  at  this  time  to 
expect  measurable  differences  in  char- 
acteristics of  economic  importance. 

(Project  M-33-e) 


New  Productive  Strain  of  Turkeys  Used 

A  strain  c^f  medium-si/ed  white 
turke\s  has  been  developed  at  the 
rni\crsit\  ol  .Mar\laiKl  and  is  cur- 
renilv  I)eing  clisliibulcd  to  interested 
lurke\  breeders.  These  birds  arc  the 
result  of  7  years  of  breeding  and  se- 
lection during  which  time  the  major 
emphasis  has  been  placed  upon  the 
1  c  pi oductiv  e  c  apac  ities  of  the  birds. 
Rale  ol  giowth  and  body  conforma- 
tion, though,  have  received  some  at- 
tention, particularly  dining  the  last 
(jiie  or  two  years. 

1  he  growth  rate  of  the  new  turkey, 
the  Maryland  Medium  White,  was 
compared  with  the  Beltsville  turkey 
at  a  trial  at  the  Salisbury  substation. 
In  this  trial,  the  Maryland  Medium 
White  and  Beltsville  turkeys  weighed 
9.3  lbs.  and  7.7  lbs.,  respectively,  and 


for  Crossbreeding 

had  feed  conversion  rates  of  3.18  and 
2.54,  respectively. 

.\  new  phase  of  the  work  has  been 
undertaken  this  year,  that  of  using 
this  strain  lor  the  female  parent  in 
crossbreeding  trials  where  the  large 
Broad-Breasted  Bronze  turkey  is  used 
as  the  male  parent.  The  goal  is  to 
utilize  the  high  reproductive  rate  of 
the  Maryland  Medium  White  breed 
and  at  the  same  time  capture  much 
of  the  si/e  and  conformation  quali- 
ties of  the  Broad-Breasted  Bronze 
breed.  This  procedure,  it  is  hoped, 
will  give  poults  with  the  approximate 
si/e  and  conformation  qualities  of  the 
Bi  oad-Breasted  Bron/e  much  less  ex- 
pensively than  they  could  otherwise 
be  produced. 

(Project  M-3-f-e) 
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A  hatcheryman  examines  a  turkey  of  the  new  Maryland  Medium  White  breed. 


Strain  of  Birds  Purified  for  Flightlessness 

The  project  of  developing  a  flight- 
less strain  of  birds,  previously  de- 
scribed, has  been  continued.  The 
strain  of  birds  as  now  developed  is 
nearly  pure  for  the  flightless  condi- 
tion and  is  relatively  pure  for  domi- 
nant white.  These  birds  mature  nor- 
mally and  groAv  normally  despite  the 
lack  of  the  22  primary  and  secondary 
flight  feathers,  and  are  being  distrib- 
uted in  a  limited  way  to  poidtrymen 
within  the  State. 

The  genetics  of  the  flightless  con- 
dition have  proven  interesting  in  that 
the  character  does  not  behave  as  a 
recessive,  nor  as  a  dominant  condi- 


tion; that  is,  when  flightless  are 
mated  to  flightless,  not  all  flightless 
progeny  result;  yet,  at  the  same  time, 
when  flightless  are  mated  to  normal, 
some  flightless  progeny  appear.  It  is 
felt  that  if  sufficient  selection  were 
practiced,  the  character  could  be  in- 
duced to  behave  as  a  dominant  char- 
acter so  that  when  flightless  were 
mated  to  normal  the  progeny  would 
be  all  flightless. 

The  strain  of  birds  as  developed 
has  reasonably  good  egg  production 
lor  a  lieaw  breed  and  grows  rela- 
ti\el\  rapidly. 

(Project  M-33-i) 


Relationship  Between  Egg  Production  and  Molt  Studied 

The  physiological  backgroimd  caus- 


One  of  the  rather  standard  season- 
al responses  in  birds  is  the  annual 
molt.  All  birds,  wild  and  domesti- 
cated, molt  all  or  most  of  their  feath- 
ers at  least  once  a  )ear,  and  some 
birds  more  frequently. 


ing  molt  is  not  well  understood,  but 
it  has  been  known  for  many  years 
that  birds  seldom  lay  and  molt  simul- 
taneously. .\  project  has  been  luider 
wa\'  to  studv  the  cause  of  molt  and 
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how  it  may  be  possible  to  artificially 
induce  molt. 

Progesterone,  one  of  the  female  sex 
hormones,  has  been  shown  to  be 
quite  effective  in  inducing  molt.  This 
not  only  works  well  with  chickens, 
but  it  has  been  demonstratetl  that  it 
will  also  cause  turkeys  to  molt. 

By  inducing  molt  in  the  latter  part 
of  the  suinmer,  hens  can  be  induced 


to  lay  well  during  the  fall  season  of 
high  egg  prices.  The  same  procedure 
has  been  tried  with  turkeys,  but  the 
turkeys  fail  to  return  to  egg  produc- 
tion in  the  fall.  It  thus  appears  that 
in  so  far  as  turkeys  are  concerned 
some  factors  other  than  the  molt  are 
responsible  for  halting  production. 

{Project  M-32-1] 


Heat  and  Cold  Affect  Egg  Production  a 

A  number  of  experiments  have 
been  conducted  to  find  the  eftect  of 
rapidly  increasing  and  decreasing  en- 
vironmental temperature.  In  each 
trial,  15  White  Leghorn  and  15  New 
Hampshire  hens  were  used  and  were 
kept  in  hen  batteries. 

In  the  experiment  on  high  temper- 
ature, the  temperature  was  raised  at 
a  rate  of  1°  F.  per  hour  luitil  a 
temperatine  of  100°  F.  was  reached 
for  New  Hampshires,  and  105°  F.  lor 
the  White  Leghorns.  After  2  days  at 
these  high  temperatures,  the  tempera- 
ture of  the  room  was  lowered  at  the 
same  rate.  L'nder  the  conditions  of 
these  studies,  there  was  little  effect 
on  egg  production  but  there  was  a 
pronounced  decrease  in  shell  thick- 
ness, egg  weight,  and  feed  consump- 
tion, and  a  pronounced  increase  in 
albumen  height.  The  same  results 
were  obtained  when  temperature  was 
raised  and  lowered  at  a  much  slower 
rate. 


1  Egg  Quality 

In  the  experiments  on  rapid  low- 
ering of  environmental  temperature, 
the  temperature  was  dropjjed  2°  F. 
per  hour  until  it  reached  10°  F.  for 
White  Leghorns  and  0°  F.  for  New 
Hamjjshires.  At  10°  F.  there  was  a 
drop  in  egg  production  lasting  1  to  2 
days,  and  at  0°  F.  there  was  a  cessa- 
tion of  egg  production  lor  about  1 
week.  There  was  no  noticeable 
change  in  egg  si/e,  shell  thickness 
and  albumen  height,  but  there  was  a 
drop  in  feed  consumption.  At  the 
lowest  temperatures  used  for  White 
Leghorns  and  New  Hampshires,  up 
to  one-half  of  the  comb,  as  well  as 
some  of  the  toes,  were  fro/en;  these 
frozen  parts  later  dropped  off.  Most 
of  the  birds  whose  combs  were  frozen, 
stopped  laying  3  to  4  weeks  after  the 
experiment,  even  though  their  egg 
production  was  normal  up  to  that 
time. 

(Project  M-50) 


Storage  of  Cock  Semen  Studied 

Studies  of  a  fundamental  nature 
have  been  carried  out  to  determine 
the  proper  salt  concentration  and  pH 
lor  poultry  semen  diluents.  Such  in- 
formation should  be  of  benefit  in 
future  research  attempting  to  dilute 
or  store  semen  in  vitro. 

Semen  was  diluted  with  nine  parts 


of  diluents  of  different  composition 
and  was  stored  for  3  to  7  hours  and 
then  inseminated  into  a  number  of 
hens  to  test  its  fertilizing  ability. 

When  a  wide  range  of  different 
salt  concentrations  was  used,  the  op- 
timum conditions  were  when  the 
freezing  point  depression  of  the  solu- 
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lions  was  between  —.607  and  —.639° 
C.  Outside  oi  this  range,  fertility 
decreased  gradually  with  increasing 
or  decreasing  salt  concentration. 

The  effect  of  pH  was  studied  by 
mixing  isotonic  solutions  of  disodium 
phosphate  and  monosodium  phos- 
phate in  different  proportions.  In 
three  trials,  there  was  little  difference 
in  fertility  in  solutions  with  pH's 
ranging  from  6.5  to  8.0.  Above  and 
below  this  range,  fertility  dropped  off 
markedly.  The  pH  of  undiluted  se- 
men was  found  to  decrease  more  rap- 
idly at  25°  and  40°  C.  than  at  10°  C. 

These  experiments  have  shoAvn 
that  it  is  important  to  control  pH 


when  storing  semen,  and  explain 
some  of  the  poor  results  obtained 
previously  in  attempts  to  store  semen. 

The  effect  on  the  degree  of  dilu- 
tion of  semen  with  the  sodiimi  phos- 
phate buffer  was  studied  with  fresh 
semen.  Fertility  of  semen  diluted  1 
to  50  was  lower  than  that  diluted  1 
to  5,  1  to  10,  and  1  to  20;  but  there 
was  little  difference  in  fertility  ob- 
tained at  the  latter  3  dilutions.  In 
all  cases,  fertility  of  the  undiluted 
semen  was  highest.  This  indicates 
that  semen  cannot  be  diluted  as 
much  as  1  to  5  with  the  sodium  phos- 
phate buffer  without  some  loss  of 
fertility. 

(Project  M  33-j) 


RURAL  SOCIOLOGY 


During  the  1956-57  year,  research  in  rural  sociology' 
developed  in  new  directions.  Because  of  these  de\elop- 
ments  this  report  has  the  nature  of  a  report  of  progiess 
rather  than  a  report  of  final  accomplishment.  A  sub- 
stantial harvest  of  reported  research  will  be  realized  in 
the  next  fiscal  vear. 


Regional  Population  Reports  Being  Prepared 

This  department  s  cooperation  in  for  the  Northeast,  and 
the  Northeastern  regional  popidation 
committee  has  resulted  in  our  being 
selected  to  prepare  3  regional  reports 
in  the  series  of  publications  author- 
ized by  the  regional  committee.  The 
first  report  is  in  final  manuscript 
phase  and  deals  with  population 
change,  composition  and  vital  rates 


ts  2  divisions, 
for  the  1900-1950  period.  The  other 
2  reports  will  deal  with  migration 
and  selected  aspects  of  metropolitan 
development.  Tabulations  have  been 
completed  for  both  the  latter  reports 
and  text  materials  will  be  prepared 
during  1957-58. 
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Complete  Delaware  Population  Change 

Another  phase  ot  regional  coopera- 
tion occurs  ^vhen  active  stations  take 
on  work  along  regionally-prescribed 
lines  lor  stations  whose  personnel  do 
not  actively  participate.  In  this  con- 
text Maryland  workers  have  a  manu- 
script nearly  completed  which  deals 
with  Delaware's  popidation  change 


Study 

between  1940  and  1950  with  special 
relerence  to  selected  metropolitan— 
non-metropolitan  analyses.  By  this 
means,  interstate  cooperation  ad- 
vances and  we  obtain  published  in- 
lorniation  lor  those  states  who  do  not 
ha\e  personnel  assigned  to  demo- 
graphic research. 


Study  Retirement  in  Rural  Community 

Data  lor  a  study  oi  retirement  in 
a  rural  community— New  \\'indsor— 
have  been  collected,  coded  and  tabu- 
lation is  in  process.  This  study  con- 
stitutes one  of  the  new  directions  ac- 
cepted by  sociologists  of  this  station. 


Our  demographic  analyses  led  to  the 
conclusion  that  retirement  and  aging, 
antl  particularly  retirement  in  rural 
areas  posed  problems  of  social  and 
economic  natiue  which  warranted  in- 
vestigation. 


Complete  Data  Collection  for  Rural  Development  County 

Finally,   during   1956-57   the   data  the  county  and  guidelines  to  exten- 

coUection   phase  for  a  study   in   a  sion  workers  and  others  who  will  be 

Rural  Development  pilot  county  was  involved  in  planning  economic  and 

completed.   This  study  will  provide  social  development  of  this  county  and 

benchmark  data  for  future  study  in  other  areas  in  similar  situations. 


VETERINARY  SCIENCE 


Research  in  animal  and  poultry  disease,  previously 
reported  inider  the  heading  of  Animal  Pathology,  is  now 
included  luider  the  broader  designation  of  Veterinary 
Science.  Some  statf  members  are  now  assigned  to  re- 
search only,  whereas  others  are  concerned  with  diag- 
nostic and  teaching  work,  along  with  research. 

New  project  oiulines  have  been  prepared  on  all 
studies  which  are  to  be  continued.  Several  new  pro- 
jects have  been  initiated.  Emphasis  is  placed  on  the 
study  of  animal  and  poidtry  disease  of  economic  and 
public  health  importance. 
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Wild  Birds  Believed  to  be  Reservoirs  of 

Equine  encephalitis,  or  sleeping 
sickness,  has  been  a  serious  disease 
of  horses  in  Tidewater  Maryland  for 
many  years.  In  1933,  over  900  horses 
perished  from  this  disease  on  the 
Eastern  Shore.  Last  year,  over  75 
fatal  cases  occurred  in  horses  in  that 
area.  Although  it  was  once  thought 
that  horses  served  as  a  source  of  in- 
fection for  other  horses  and  man,  it 
is  now  believed  that  wild  birds  are 
the  reservoir  of  the  disease.  Epidemi- 
ological studies  suggest  that  various 
species  of  mosquitoes  become  infected 

Anaplasmosis  Survey  Completed 

Anaplasmosis  is  a  disease  of  cattle 
characterized  by  anemia,  depression 
and  loss  of  weight.  It  is  transmitted 


Equine  Encephalitis 

in  feeding  on  wild  birds  and  may 
transmit  the  infection  when  they  sub- 
sequently bite  horses  and  human  be- 
ings. Research  work  is  in  progress 
to  determine  geographical  distribu- 
tion and  prevalance  of  eastern  equine 
encephalitis  and  to  develop  sensitive, 
accurate  tests  to  diagnose  the  infec- 
tion. Future  studies  may  involve  test- 
ing of  mosquitoes  and  wild  birds  to 
detect  the  virus  during  epizootic 
periods. 

{Project  D-57) 


by  biting  insects  and  by  injudicious 
use  of  surgical  equipment  applied  to 
bovines. 


Susceptible 


Animal 


FLIES 


Larvae  (Hereditary 

Transmission) 


TICKS 


MOSQUITOES 


Infected  Animal 


The  mode  of  transmission  of  anapic 
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A  survey  of  Maryland  cattle  for 
anaplasniosis  has  been  completed.  Of 
17,721  animals  tested,  5.01%  were 
positive  on  the  complement-fixation 
test.  In  general,  the  greatest  number 
of  infected  animals  appears  to  be  in 
the  region  of  the  Chesapeake  Bay 


and  large  rivers.  These  results  are 
not  unexpected  since  biting  insects 
that  feed  on  cattle  are  quite  preva- 
lent in  tidewater  areas.  This  project 
is  being  terminated  for  the  time 
being. 

(Project  D-50) 


Investigate  Immune  Serum  for  Combatt 

In  the  absence  of  effective  drugs 
that  can  be  brought  to  bear  against 
Newcastle  disease,  poultrymen  are 
forced  to  rely  on  preventive  vaccines 
for  control  of  the  disease.  Since  vac- 
cines are  somewhat  slow  in  taking 
effect,  the  possibility  of  employing 
immune  serum  to  combat  the  ailment 
is  being  investigated.  In  preliminary 
experiments,  it  has  been  shown  that 
immune  serum  (rabbit)  delays  onset 
of  the  disease.  Further  experiments 
are  in  progress  to  determine  the  prac- 
ticability of  using  immune  serum  pro- 
duced in  various  animals  as  a  means 
of  controlling  outbreaks  of  the  mal- 
ady. 

For    several    years,  experimental 


g  Newcastle  Disease 

work  has  been  conducted  for  the  pur- 
pose of  adapting  Newcastle  virus  to 
the  hamster  and  employing  tissues  of 
that  animal  to  produce  a  mild  vac- 
cine for  prevention  of  the  disease  in 
poultry.  The  object  of  such  a  vaccine 
woidd  be  to  impart  protective  im- 
munity in  poultry  flocks  without  the 
danger  of  a  severe  postvaccination  re- 
action. In  recent  experiments,  a  vac- 
cine prepared  from  the  330th  hamster 
passage  was  found  to  be  nonpatho- 
genic for  chickens  injected  intramusc- 
ularly. The  vaccine  did  not,  how- 
ever, produce  a  desirable  degree  of 
immunity  in  chickens  vaccinated  at 
1  month  of  age. 

(Project  D-52) 


Discontinue  Study  of  Drugs  For  Blackht 

New  drugs  have  been  found  effec- 
tive against  blackhead  of  turkeys. 
Several  congeners  of  the  Nitrofurans 
are  known  to  exert  preventive  action 
against  the  disease.  In  studying  an 
arranged  series  of  this  group  of  drugs, 
more  light  has  been  thrown  on  their 


id  of  Turkeys 

mode  of  action.  Several  drugs  are 
now  available  for  control  of  this  pro- 
tozoan ailment  of  turkeys  and  chick- 
ens. Investigational  work  with  this 
problem  is  being  discontinued  for  the 
time  being. 

(Project  D-55) 


Study  Bacteria  in  the  Respiratory  Syste 

In  connection  with  the  study  of 
"air-sac  disease"  in  domestic  poultry, 
it  is  necessary  to  know  what  kind  of 
microorganisms  normally  inhabit  the 
respiratory  system.  This  investigation 
has  shown  that  Gram-positive  cocci 
and  rods  inhabit  upper  respiratory 
passages  (nose,  sinus,  windpipe)  and 


of  Poultry 

sometimes  the  lungs.  On  the  other 
hand,  air  sacs  in  the  healthy  bird, 
usually  are  free  of  bacteria.  One  flock 
included  in  this  study  had  previously 
been  affected  with  "chronic  respira- 
tory disease."  Some  birds  from  this 
group  were  found  to  harbor,  in  the 
air  sacs,  pleuropneumonia-like  organ- 
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isms  and  also  Esclierecliia  coli,  a  spe- 
cies normally  lound  in  the  digestive 
tract. 

Additional  studies  with  a  tetracy- 
cline antibiotic  (panmycin)  have 
shown  this  drug  to  be  somewhat  ef- 
fective as  a  therapeutic  agent  when 


administered  a  week  after  artificial 
exposure  to  the  disease.  Treatment 
was  of  little  value  if  delayed  for  2 
weeks  from  the  time  of  exposure  to 
the  causative  organisms. 

{Project  D-59) 


Continue  Investigations  on  Brucellosis 

A  survey  has  been  made  during  the 
past  year  of  more  than  100  fetuses 
obtained  from  cows  killed  in  the  lial- 
timore  slaughter  houses.  The  fetuses 
were  removed  aseptically  from  the 
intact  uteri,  and  the  organs  and  tis- 
sues were  cultured  on  media  and  in- 
oculated into  laboratory  animals. 
Brucella  were  isolated  from  5  of  the 
fetuses,  and  4  of  the  5  had  been  ob- 
tained from  cows  negative  to  the  ag- 
glutination test.  Another  interesting 
finding  was  that  all  5  fetuses  had 
skin  infection,  and  2  of  the  5  also 
harbored  Brucella  in  1  or  more  or- 
gans. In  aborted  fetuses,  Brucella 
are  most  commonly  found  in  the 
stomach  contents;  but  no  such  isola- 
tions were  made  from  the  stomachs 
of  these  infected  embryos.  Additional 
findings  along  these  lines  may  alter 
some  of  the  concepts  on  brucellosis 
in  cattle. 

During  the  past  year,  work  lias  pro- 
gressed on  the  preparation  of  a  vac- 
cine designed  especially  for  adult  cat- 
tle, which  will  not  confuse  the  diag- 
nostic picture  with  persistent  agglu- 
tination titers.  A  strain  of  Brucella, 
originally  virulent,  has  been  serially 
passed  through  embryonating  eggs 
120  times  so  as  to  have  become  modi- 
fied to  the  extent  that  it  is  only  mild- 
ly pathogenic  for  guinea  pigs.  From 
this  strain  of  organisms  a  vaccine  has 
been  produced  which  seems  to  have 
the  characteristics  of  a  satisfactory 
immunizing  agent.  Additional  data 
is  expected  to  be  acquired  during 


f  Cattle 

the  coming  year  on  the  efficacy  of 
this  vaccine. 

More  than  500  blood  samples  from 
(attle  throughoiu  the  State  have  been 
tested  in  embryonating  eggs  during 
the  last  year  for  the  presence  of  pro- 
tective substances  against  Brucella. 
I  his  data  conforms  to  the  results  ob- 
tained on  the  1000  samples  tested 
[previously.  There  appears  to  be  lit- 
tle doubt,  as  judged  from  these  re- 
sults, that  the  serum  from  calfhood 
vaccinates  gives  greatest  protection 
from  4  weeks  after  vaccination  until 
the  animal  is  2  years  of  age.  The 
serum  of  calfhood  vaccinated  cattle 
of  4  or  more  years  of  age  showed  lit- 
tle protection,  if  the  animals  had  not 
come  in  contact  with  Brucella  or- 
ganisms to  bolster  their  immunity. 
Sera  from  animals  with  titers  of  1:100 
or  greater,  invariably  gave  marked 
protection  to  Brucella-infected  em- 
bryonating eggs.  It  is  (juite  probable 
that  some  of  these  titers  were  due  to 
infection,  but  many  of  them  resulted 
from  adult  vaccination  of  some  years 
previous. 

If  and  when  a  standardized  test 
can  be  developed  for  grading  the  pro- 
tective qualities  of  the  blood  sera 
of  cattle,  it  will  be  very  useful  in  de- 
termining the  presence  of  resistance 
to  infection  in  individual  animals.  It 
will  likewise  furnish  a  measure  of  the 
average  duration  of  immunity  and 
will  thus  give  some  indication  of  the 
best  time  to  select  for  vaccinations. 

(Project  D-46} 
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PUBLICATIONS 

BULLETINS 

A-86— The  Effects  of  Winter  Cover  Crops  on  the  Growth,  Quahty  and  Nitrogen  Nutrition  of 
Maryland  Tobacco.  G.  L.  Steffens  and  O.  E.  Street.  40  pp.  .April  1957. 

A-87— Agricultural  Research  in  Review.  (69th  Annual  Report  of  the  Maryland  Agricul- 
tural Experiment  Station)  I.  C.  Haut.  81  pp.  April  1957. 

A-88— Six  Years'  Experiments  on  Chemical  Thinning  of  .Apples.  A.  H.  Thompson.  46  pp. 
April  1957. 

A-89— Nematodes  .Associated  with  Crop  Plants  in  Maryland.  W.  R.  Jenkins,  D.  P.  Taylor, 
R.  A.  Rohdc  and  B.  \V.  Coursen.  25  pp.  June  1957. 

460—  Broiler  Financing  Arrangements  in  Maryland.  J.  B.  Home  and  H.  D.  Smith.   36  pp. 

April  1957. 

461—  Studies  of  Scores  of  Conformation  and  Gains  of  Bull  Calves.  \V.  \V.  Green,  John  Buric 

and  J.  E.  Foster.  28  pp.   May  1957. 

SCIENTIFIC  JOURNAL  ARTICLES  AND  MISCELLANEOUS  PERIODICALS, 
REPORTS,  PROCEEDINGS,  ETC. 

Department  of  Agricultural  Economics  and  Marketing 

270—  Labor  Efficiency  and  Equipment  Utilization  in  Maryland  Milk  Receiving  Plants.  .A.  ^V. 

McKay  and  F.  R.  Manson.    (Multigraphed  Circular)  28  pp.  June  1956. 
275— An  Economic  Study  of  the  Washington  Metropolitan   Fk)wer  Mart.    E.  G.  Taylor. 

(Multigraphed  Circular)  41  pp.  September  1956. 
277— Forest  Policy  and  Some  of  Its  Implications  in  Maryland.   B.  R.  Robertson  and  S.  C. 

Shull.    (Multigraphed  Circular)   22  pp.   November  1956. 
288-Marketing  of  Maryland  Forest  Products.  B.  R.  Robertson,  S.  C.  Shull  and  G.  M.  Beal. 

(Multigraphed  Circular)  62  pp.  February  1957. 
290— Man  Hours  LIsed  in  Producing  and  Marketing  Maryland  Tobacco  in   1954.    R.  .A. 

Murray  and  K.  N.  Adams  (Multigraphed  Circular)  24  pp.  March  1957. 

Departinent  of  Agricultural  Education 

271—  How  Young  Farmers  Become  Established.   .A.  M.  Ahalt  and  R.  A.  Murray.  (Multi- 

graphed Circular)  35  pp.  July  1956. 

Department  of  Agricultural  Engineering 

269— Improved  Spray  Boom  for  Row  Crops.  G.  J.  Burkhardt  and  L.  P.  Ditman.  (Multi- 
graphed Circular)  8  pp.  July  1956. 

Department  of  Agronomy 

282—  Pre-emergence  Control  of  Weeds  in  Soybeans.    Woodland  Hurtt,  J.  A.  Meade  and 

P.  W.  Santelmann.  7th  .Annual  Proceedings— Northeastern  Weed  Control  Conf.  pp. 
102-106.  January  1957. 

283—  Pre-emcrgence  Weed  Control  in  Corn.    J.  .A.  Meade,  AVoodland  Hurtt  and  P. 

Santelmann.  7th  Annual  Pro.— Northeastern  Weed  Control  Conf.  pp.  97-101.  Janu- 
ary 1957. 

284—  Preliminary  Results  in  Controlling  Johnson  Grass.  P.  AV.  Santelmann  and  J.  A.  Meade. 

7th  Annual  Proc— Northeastern  Weed  Control  Conf.  pp.  169-172.  January  1957. 

285—  -An    Undergraduate  Seminar  in   .Agronomv.    T.   S.   Ronningcn.    .Agroii.   Join'.  49(6): 

316-317.  June  1957. 

A529— The  Correlation  of  Chemical  Soil  Tests  for  .Available  Phosphorus,  Including  a  Pro- 
posed Method  with  Crop  Response.  J.  R.  Miller  and  J.  H.  Axley.  .Soil  Sci.  82(2): 
117-127.  August  1956. 

A550— The  Effect  of  Antibiotics  on  the  Growth  and  .Alkaloid  Production  of  Tobacco  Plants. 

T.  C.  Tso  and  R.  N.  Jeffrey.  Nature  178:800-801.  October  13,  1956. 
A558— Studies  on  Tobacco  Alkaloids  (I)  Changes  in  Nicotine  and  Nornicotine  Content  in 

Nicotiana.   T.  C.  Tso  and  R.  N.  Jeffrey.    Pit.   Physiology  31  (6):433-440.  November 

1956. 
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A559— Studies  on  Tobacco  Alkaloids.  (II)  The  Formation  of  Nicotine  and  Nornicotine  in 
Tobacco  Supplied  with  N^^.  T.  C.  Tso  and  R.  N.  JefiFrey.  Pit.  Physiology  32(2): 
86-92.  March  1957. 

A593— Ridge  Rows  and  Winter  Cover  Crops  in  Tobacco  Production.  C.  S.  Britt  and  C.  S. 
Slater.  Proc.  Soil  Sci.  Soc.  of  America  21  (3):  351-354.  May-June  1957. 

Department  of  Botany 

280—  Angular  Leaf  Spot  of  Bean  Found  in  Maryland.  L.  O.  Weaver  and  AV.  J.  Zaumeyer. 

Pit.  Dis.  Reporter  40:1092.  December  1956. 

281—  Mimosa  Wilt  Spreading  in  Southern  Marvland.    O.  D.  Morgan.    Pit.  Dis.  Reporter 

41:51-52.  1957. 

Xbll—Paratylenchua  dianlhus.  New  Species    (Xematoda,   Criconematidae),   a   Parasite  of 

Carnation.  W.  R.  Jenkins  and  D.  P.  Taylor.   Proc.  of  the  Helminthological  Soc.  of 

Wash.  23  (2):  124-127.  July  1956. 
Abll—Paratylenchus  projeclus,  New  Species    (Nematoda,  Criconematidae),  with  a  Key  to 

the  Species  of  Paratyleiichtis.   W.  R.  Jenkins.   Jour.  Wash.  Academy  of  ,Sci.  46(9): 

296-298.  September  1956. 
A572— Parasitism    and    Pathogenicity    of    Xiphinema    diversicaudatum,    an  Ectoparasitic 

Nematode.  A.  F.  Schindler.  Nematologica  (Netherlands)  2(1):25-31.  February  1957. 
A574— Variation  ^Vithin  the  Nematode  Genus  Pratylenchus  with  the  Descriptions  of  P. 

hexincisus,  n.  sp.  and  P.  snhpenetrans  n.  sp.  D.  P.  Taylor  and  W.  R.  Jenkins.  Nema- 
tologica (Netherlands)  2  (3):  159-174.  1957. 
A576— Factors  Affecting  Symptom  Expression  in  Fusarium  Wilt  of  Dianthus.   J.  R.  Hood 

and  R.  N.  Stewart.  Phythopath.  47  (3):173-I78.  March  1957. 
.\579— Asynapsis  and  Plasmodial  Microsporocytes  in  Maize  Following  X-Irradiation  of  the 

Pollen.  D.  T.  Morgan,  Jr.  Jour.  Heredity  47:269-274.  1956. 
A580— Research  on  Systemic  Treatments  to  Suppress  Symptoms  of  Dutch   Elm  Disease. 

H.  S.  Potter  and  Curtis  May.  Proc.  Natl.  Shade  Tree  Conf.  32:75-84. 
A581— Occurrence  of  Cyst  Nematodes,  Heterodera  spp.  in  Maryland.  AV.  R.  Jenkins,  B.  \V^ 

Coursen,  R.  A.  Rohde  and  D.  P.  Taylor.   Pit.  Dis.  Reporter  40  (10):869.   October  15, 

1956. 

A583— Host  Range  Studies  on  Tobacco  .Anthracnose  Caused  by  a  Species  of  Colletotrichum. 

O.  D.  Morgan.  Pit.  Dis.  Reporter  40:908-915.  1956. 
A587-Mineral  Nutrition  of  Plants.  H.  G.  Gaucli.  An.  Rev.  Pit.  Physiol.  8:31-64.  1957. 
A592— Host  Range  of  a  Species  of   Tricliodorus  ami    i(^   Hosi-Parasite   Relationships  on 

Tomato.  R.  A.  Rohde  and  W.  R.  Jenkins.   PhvK.patli   t7  i5):295-298.   May  1957. 
A596— Control  of  Fusarium  \Vilt  and  Root  Knot  Nemaioilc  of  1  obacco  with  Soil  Fumigants. 

O.  D.  Morgan.  Pit.  Dis.  Reporter  41:27-32.  1957. 
A605— The  Effect  of  Insecticides  on  the  Control  of  Sooty  Blotch  and  Other  Apple  Diseases. 

L.  O.  Weaver,  Castillo  Graham  and  E.  R.  Krestensen.    4  rans.  Penin.  Hort.  Soc. 

46:43-45.  1956 

A605a— Effect  of  Fungicidal  Sprays  on  Disease  Control  and  Yield  of  Tomatoes  at  Salisbury, 

Maryland,    1956.    J.    G.    Kantzes,    H.    S.    Potter    and    C.    E.    Cox.    Trans.  Penin. 

Hort.  Soc.  46:22-24.  1956. 
A606— The  Effect  of  Root-knot  Nematodes,  Meloidogyne  Incognita  .Acrita  and  M.  hapla, 

on  Fusarium  \\"\\t  of  Tomato.         R.  Jenkins  and  B.  W.  Coursen.  Pit.  Dis.  Reporter 

41  (3):182-186.    March  15,  1957. 
A615— Soil  Treatments  for  Control  of   the   Red   Stele   Disease   of  Strawberries.    \W  F. 

Jeffers.  Pit.  Dis.  Reporter  41:415-418.  1957. 

Department  of  Dairy  Husbandry 

291— Contributions  to  Ruminology^  (Papers  presented  in  part  at  the  1957  annual  meeting 
of  the  American  Dairy  Sci.  Assoc.)  J.  C.  Shaw,  R.  N.  Doetsch,  E.  C.  Leffel  and  S. 
Lahshmanan.  Printed  Circular.  36  pp.  June  1957. 

A536— Absorption  and  Dissimilation  of  Lactates  Added  to  the  Bovine  Rumen  and  the  Re- 
sulting Effects  on  Blood  Glucose.  F.  G.  Hueter,  J.  C.  Shaw  and  R.  N.  Doetsch.  Jour. 
Dairy  Sci.    39  (10):1430-1437.  1956. 

A560— The  EfEect  of  Various  Levels  of  Dietary  Protein  Upon  the  Volatile  Fatty  Acids  in 
the  Rumen  of  the  Dairy  Cow.  R.  F.  Davis,  N.  S.  Woodhouse,  Mark  Keeney  and  G. 
H.  Beck.  Jour.  Dairy  Sci.  39(l):75-80.  1956. 
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A566— The  Effect  of  Repeated  Glucose  Injections  Upon  Milk  and  Milk  Fat  Production. 

A.  C.  Chung  and  J.  C.  Shaw.  Guernsey  Breeder's  Jour.  98  (2):138,  157.  Sept.  15,  1956. 
A585— Feedlot  Bloat  Studies.  II.  Physical  Factors  Involved  in  the  Etiology  of  Frothy  Bloat. 

D.  R.  Jacobson,  I.  L.  Lindahl,  J.  J.   McNeill,  J.  C.  Shaw,  R.  N.  Doetsch  and 

R.  E.  Davis.  Jour.  Animal  Sci.  16  (2):515-524.  1957. 
A589— Technical   Note— The   Effect   of   Administering   9-alpha   Fluorohydrocortisone  with 

Sodium  Sources  to  Ruminants.    A.  C.  Chung  and  J.  C.  Shaw.    Jour.  Dairy  Sci. 

40(1):  105-108.  January  1957. 
A595— Rumen  Volatile  Acids  of  Normal,  Ketotic  and  Fasted  Cows.   R.  E.  Brown  and  J.  C. 

Shaw.  Jour.  Dairy  Sci.  40  (6):667-671.  1957. 
A624— A  Note  on  the  Probable  Role  of  the  Strecker  Degradation  of  Amino  Acids  in  the 

Development  of  Cheese  Flavor.    Mark   Keeney  and  E.   A.  Day.    Jour.   Dairy  Sci. 

40:874-875.  1957. 

Depnrlmenl  of  Entomology 

276— Notes  on  the  Distribution  of  Mosquitoes  in  Maryland  and  Virginia.  W.  E.  Bickley. 
Mosquito  News  17(l):22-25.   March  1957. 

278—  A  Comparison  of  the  Control  of  Codling  Moth  with  DDT,  Ryania  and  Combinations 

of  Ryania  and  Other  Insecticides.  Castillo  Graham  and  E.  R.  Krestensen.  Trans. 
Penin.  Hort.  Soc.  pp.  16-17.  January  3  and  4,  1957. 

279—  Control  of  Rcsy  Apple  Aphids  and  Orchard  Mites.    E.  R.  Krestensen  and  Castillo 

Graham.  Trans.  Penin.  Hort.  Soc.  pp.  17-18.  January  .3  and  4,  1957. 

286—  Investigations  on  the  Bionomics  of  Culicoides  obsoletus    (Meigen)  and  Other  Biting 

Midges  at  Mount  Solon,  Virginia.  W .  S.  Murray.  Mosquito  News  17  (2):77-82. 
June  1957. 

287—  Spray  Equipment  for  1957.  L.  P.  Ditman  and  C.  E.  Cox.    Rep.  Md.  \'eg.  Growers  Assoc. 

pp.  10-11.    January  10,  1957. 
289— Insect  Control  and  the  Farmer.    L.  P.  Ditman     \cg.  Growers  Messenger  2:2.  April 
1957. 

A524— A  Synopsis  of  the  Nearctic  Chrysopidae  ^\itli  a  Key  to  tlie  Genera  (Neuroptera). 
W.  E.  Bickley  and  E.  G.  MacLeod.  Proc.  Entomol.  Soc.  of  Wash.  58  (4):  177-202. 
August  1956. 

A530— A  New  Predatory  Mite  from  Insect  Culture.    R.  A.  Bram.    Proc.  Wash.  Entomol. 

Soc    58  (5):  292-294.    October  1956. 
A535— Experiments  on  Equipment  and  Materials  for  Spraying  Alfalfa  for  Insects.    T.  L. 

Bissell  and  L.  P.  Ditman.    Jour.  Econ.  Entomol.    49  (5):636-638.    October  1956. 
A556— Litter  Treatment  with   Malathion   to  Control   the  Chicken   Body   Louse.     W.  C. 

Harding,  Jr.,  and  G.  D.  Quigley.  Jour.  Econ.  Ent.  49  (6):806-807.  December  1956. 
A570— The  Asiatic  Oak  Weevil  and  Other  Insects  Causing  Damage  to  Chestnut  Foliage  in 

Maryland.  W.  T.  Johnson.  Jour.  Ecom.  Entomol.  49  (5):717-719.    October  1956. 
A577— Control  of  Some  Pests  of  Ornamentals.    E.  N.  Cory  and  H-  A.  Highland.  Jour. 

Econ.  Entomol.    50(l):86-89.    February  1957. 
A591— A  Progress  Report  on  a  Regional  Approach  to  the  Problem  of  Flavor  Evaluation  of 

Fruits  and  Vegetables  as  Influenced  by   Pesticides.     L.   P-   Ditman   and  .Amihud 

Kramer.    Jour.  Econ.  Entomol.    50  (!j):213-214.    April  1957. 
A599— Experiments  with  Sprays,  Dust,  and  Aerosols  for  the  Home  Garden.    L   P.  Ditman, 

H.  B.  Owens  and  F.  P.  Harri-son.  Jour.  Econ.  Entomol.  50  (3): 324-328-  June  1957. 
A601— Studies  on  North  American  Apian:  the  Apion  dispartum  group    (Coleoptera,  Cur- 

culionidae).    D.  G.  Kissinger.    Coleopterists  Bui.  10(5):69-80.    October  1956. 
A614— An  Apparatus  for  Measuring  Earworm  Injury  to  Sweet  Corn.    L.  P.  Ditman  and 

J.  L.  Ditman.    Jour.  Econ.  Entomol.    50  (.3):371-372.    June  1957. 

Department  of  Horticulture 

263— A  Quick  Test  for  Measuring  Average  Pea  Maturity.  N.  Elehwany  and  .\mihud 
Kramer.    The  Canner  and  Freezer  123  (1):  17-18.    July  9,  1956. 

A5 16— Germination  and  Growth  Response  of  Cattleya  Orchid  Seeds  as  Influenced  by  the 
Use  of  Certain  Organic  Materials  in  the  Nutrient  Media.  Eugene  Griffith  and  C.  B. 
Link.    Amer.  Orchid  Soc.    Bui.  pp   184-192.    March  1,  1957. 


78 


A527-Mineral  Composition  and  Uptake  of  a  Rye  Cover  Crop  Under  Differential  Fertilizer 
Treatment.  L.  E.  Scott,  W.  A.  Matthews  and  F-  C.  Stark.  Proc.  Amer.  Soc.  Hort- 
Sci.    67:344-349.  1956. 

A533— Studies  on  the  Mineral  Nutrition  of  Poinsettia  Stock  Plants  in   the  Greenhouse. 

C.  B.  Link  and  J.  B.  Shanks.  Proc.  Amer.  Soc.  Hort.  Sci.  69:502-512-  1957- 

A534— Mineral  Nutrition  of  Poinsettias  for  Greenhouse  Forcing.    J.  B.  Shanks  and  C.  B. 

Link.    Proc.  Amer.  Soc.  Hort.  Sci.    69:513-522.  1957. 
A543— Mitotic  Instability  in  Blackberry  Seedlings  from  Progenies  of  Boysen  and  of  Young. 

D.  M.  Britton  and  J.  W.  Hull.  Jour.  Heredity  47  (5):205-210.  September-October 
1956. 

A544— Effect  of  Certain  Preharvest  Factors  on  Yield  and  Quality  of  Raw  and  Processed 
Tomatoes.  A.  A.  Kattan,  F.  C.  Stark  and  Amihud  Kramer.  Proc.  Amer.  Soc  Hort- 
Sci.  69:327-342.    June  1957. 

A545— Effect  of  Process  Variables  on  Quality  of  Canned  Tomato  Juice.  A.  A.  Kattan, 
W.  L.  Ogle  and  Amihud  Kramer.  Proc.  Amer.  Soc.  Hort.  Sci.  68:470-481.  De- 
cember 1956. 

A55I— The  Shear  Press— .\n  Instrument  for  Measuring  the  Quality  of  Foods— IV.  Applica- 
tion to  Asparagus-  R.  C.  Wiley,  N  Elehwany  and  Amihud  Kramer.  Food  Tech. 
10(9):439-443.    September  15,  1956. 

A553— Early  Detection  of  Induced  Internal  Polyploidy  in  Rubus.  J.  W.  Hull  and  D.  M. 
Britton.    Proc  Amer.  Soc.  Hort-  Sci.    68:171-177.  1956. 

A557— A  Quick,  Rank  Test  for  Significance  of  Differences  in  Multiple  Comparisons.  Amihud 
Kramer.    Food  Tech.    10  (8):391-392.    August  1956. 

A562— Inspection  Frequencies  and  Sample  Numbers  for  Raw  Materials  Procured  for  Food 
Processing.     Amihud  Kramer.     Food  Tech.     1 1  (3):  176-179.  1957. 

A564— Quality  Control  Program  for  the  Processing  of  Sweet  Corn-  Aaron  Kornetsky  and 
Amihud  Kramer.    Food  Tech.    1 1  (3):  188-192.  1957. 

A568— Varietal  Differences  in  the  Catechol  Oxidase  Content  of  the  Sweet  Potato  Root. 
L.  E.  Scott  and  A.  A-  Kattan.    Proc.  Amer.  .Soc.  Hort.  Sci.    69:436-441.    June  1957. 

A569— Some  Effects  of  Potassium  Nutrition  and  Fruit  Load  on  the  Peach  as  Indicated  by 
Foliar  Analysis.  John  Popenoe  and  L.  E.  Scott.  Proc.  .Amer-  Soc.  Hort.  Sci. 
68:56-62.  1956. 

A573— Evaluation  of  Flavor  Changes  Due  to  Pesticides— A  Regional  Approach.  R-  C.  Wiley, 
A.  M.  Briant,  I.  S.  Fagerson,  Jean  H.  Sabry  and  Elizabeth  F.  Murphy.  Food  Res. 
22  (2):  192-205.  1957. 

A578— Effect  of  Additives  and  Blanching  on  the  Quality  of  Processed  Whole  Kernel  Sweet 

Corn.    R.  C.  Wiley.    Food  Tech.     10  (12):595-598.  1956. 
A597-Mitotic  Instability  in  Rubus.     D-   M.  Britton  and  J.  W.   Hull.     Jour.  Heredity 

48(1):  11-20.    January-February  1957. 
A600-Chromosome  Numbers  of  Rubus.    D.  M-  Britton  and  J.  W.  Hull.    Fruit  Varieties 

and  Hort.  Digest  ll(4):58-60.  1957- 
A612-Sweet  Potato  Varieties  for  the  Peninsula.    W.  A.  Matthews,  L.  E.  Scott  and  F.  C 

Stark.    Trans.  Penin-  Hort.  Soc    46(5):3-6.  1956. 
A613-Tomato  Varieties  for  the  Peninsula.     F.  C.  Stark  and  W.  A.  Matthews.  Trans. 

Penin.  Hort.  Soc    46(5):7.  1956. 

Department  of  Poultry  Husbandry 

273-Effect  of  Added  Dietary  Fat  and  Other  Variables  on  the  Performance  of  Broiler 
Chickens.  G.  F.  Combs,  G.  L.  Romoser  and  J.  L.  Nicholson.  (Mimeographed  Cir- 
cular) 15  pp.    July  1956- 

A555-Studies  on  Energy  Levels  in  Poultry  Rations.  I.  The  Effect  of  Calorie  Protein 
Ratio  on  Growth,  Nutrient  Utilization  and  Body  Composition  of  Chicks.  W.  E. 
Donaldson,  G.  F.  Combs  and  G.  L.  Romoser.  Poultry  Sci.  35  (5):  1 100-1 105.  Sep- 
tember 1956. 

A561-An  Investigation  of  the  Morphological  Changes  in  Young  Chickens  and  the  Repro- 
ductive Performance  of  Adult  Chickens  Fed  Furazolidone  or  Nitrofurazone.  D.  W. 
Francis  and  C.  S.  Shaffner.     Poultry  Sci.    35  (6):1371-1381.    November  1956. 

A563-Responses  in  Molt  and  Lay  of  Fowl  to  Progestins  and  Gonadotrophins.  Mary  Juhn 
and  P.  C.  Harris.    Proc.  Soc.  Biol.  &  Med.    92  (4):709-711.    August-September  1956. 
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A582-Protein-Bound  Iodine  Levels  of  the  Chick.    H.  L.  Biimgardner  and  C.  S.  Shaffner. 

Poultry  Sci.    (Res.  Note)  36  (l):207-208.    January  1957. 
A584— Barbulation  Induced  in  Silky  Plumage  by  Thyroxine.    Mary  Juhn.    Nature  178:1182. 

November  24,  1956- 

A586— Studies  on  the  Recovery  of  Antibiotic  Residue  in  Egg  Albumen-    L.  E.  Elliott  and 

G.  L.  Romoser.    Poultry  Sci.    36  (2):365-375.    March  1957. 

Department  of  Sociology 

265— Fact  Book  on  Maryland's  Aging  People.  R.  K.  Hirzel  and  T.  C.  Scott.  (Mimeo- 
graphed Circular)  35  pp.    June  1956. 

A494— The  Relationship  of  Family  Type  to  Social  Participation.  J.  F.  Schmidt  and  W.  C- 
Rohrer.    Marriage  and  Family  Living  18  (3):224-230.    August  1956- 

Department  of  Veterinary  Science 

A548— Studies  on  the  Chemoprophylactic  Action  of  Furoxone  .-Vgainst  Infectious  Enterohepa- 
titis  (Blackhead)  of  Turkeys.  L.  C.  Costello  and  H.  M  DeVolt.  Poultrv  Sci.  35  (4): 
952-955.    July  1956. 

A554— Studies  With  High  Level  Concentrations  of  Tetracycline  Antibiotics  Against  Aero- 
saccitis  Artificially  Induced  in  Turkeys  with  the  Infectious  Sinusitis  Agent  (PPLO)- 

H.  M.  DeVolt  and  A.  R.  Gabuten-    Poultry  Sci.    35  (5).T079-1083.    September  1956. 


PROJECTS 

(These  arc  projects  and  not  publications  available  to  the  public.) 

Depai  tinent  of  Agricultural  Economics  and  Marketing 

Project 

\unihcr 

A-J S-aj— Vdim  Labor  Requirements.    R.  A.  Murray  and  K.  N.  Adams. 

/J-/lS'-«/{— Organization  and  Operation  of  Maryland  Tobacco  Farms.     R.  A.  Murray  and 
K.  N-  Adams. 

A-lS-al— An  Economic  Study  of  Maryland  Dairy  Farms,    j.  W".  ^\^so^g. 
/i-iP-o— Conservation  and  Economy  in  Rural  School  Bus   I  ransporlation.    VV.  P.  Walker. 
A-19-p— Factors  .\ffecting  the  Cost  of  Certain  Kinds  of  Insiuance  to  Farmers-    Sidney  Ishee. 
A- 1 9- r— Impact   of   Maryland    Highway    Improvement    Program    on    Agriculture-     W.  P. 

Walker  and  J.  H.  Dagher. 
/4-79-.S— Effects  of  Maryland  Tax  System  and  Fiscal  Policy  on  Farmers  Tax  Liability.  W.  P. 

Walker. 

A-19-t— Capital  Requirements  in  Agriculture.    P-  R.  Poffenberger. 
/4-26-a/i— Marketing  Maryland  Forest  Products-    G.  M.  Beal  and  B.  R.  Robertson. 
/4 -26-a/— Analysis  of  the  Development  of  Farmer  Cooperati\es.    P.  R.  Poffenberger,  R.  J. 
Beiter. 

A-26-am— Consumer  Purchases  and  Acceptance  of  Poultry  Products  Under  \'arious  Mer- 
chandising Practices.    H.  D.  Smith  and  W.  G.  Langston- 

,4-26-«n— Relation  of  Various  Livestock  Marketing  Methods  to  Producer  Returns-    H.  D. 
Smith  and  J.  N.  Smith. 

Quality  and  Volume  Effects  Upon  Economies  of  Plant  Operation  in  the  Canning 
of  Tomatoes,  Corn  and  Peas  in  Maryland     Sidney  Ishee  and  F.  D.  Gray. 

Supplies  and  Utilization  of  Milk  for  Non-Fluid  Uses  in  the  Washington,  D.  C, 
Milkshed.    G.  M.  Beal  and  A.  B.  Jeffrey. 

^-26-0^— Marketing  Maryland  Snap  Beans.    G.  M.  Beal  and  L-  C.  O'Day. 

A-26-as— An  Economic  Study  of  Retail  and  Wholesale  Flower  Marketing.     E.  G.  Taylor, 
D.  J.  Burns  and  P.  R.  Poffenberger. 

A-26-at—A  Study  of  Egg  Marketing  in  Maryland.    H.  1).  Smith  and  W.  G-  I.angston, 

/4-26-au— Marketing  of  Maryland  Sweet  Potatoes.    H.  D.  Smith  and  Ra\  N'oclkcL 

/4-26-ai'— Marketing  Margins  as  Associated  with   Expansion   or  Curtaihnenl    in  Consumer 
Services.    J-  Dagher  and  C.  C.  Taylor. 
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A-32  l-l  in\u    I  ciiaiicy  and  Leasing  Arrangements  in   Maryland.     P.   R  I'ollenhergcr. 
^-i2-/)-Efrect  of  Drainage   I  pon   Crop   Yields,   Farming  Practices  and   Land  Ltili/alion. 
P.  R.  Poffenberger. 

Financial  Arrangemcnls  in  the  Broiler  Industry.    H-  D.  .Smith  and  J.  15  Hornc. 
Economies  of  Scale  and   Factois  Affecting  Variations  in   Cost  of   Processing  Fruits 
and  Vegetables  in  Maryland.    L.  C.  O'Day  and  Roger  Biirdctlc. 
A-35 — Buying  Practices  of  Fruit  and  Vegetable  Processors.     G    M.   Bcal,  Wayne  Bitting 
and  H.  C.  Stutts. 

Dcj)ctrl iiieiit  of  Agyiciillinal  Education 

T-4— The  Role  of  Educational  Campaigns  in  Remo\ing  Safety  Hazaids  from  Farms.  M. 
Palmer  Hopkins. 

D('l>aytincut  of  Agricultural  E}ii^iurcriiiii 

«-/y-d-Tobacco  Housing.  R.  W.  Carpenter,  (;.  J.  Burkhardt,  P.  N.  Winn,  Jr.,  E.  W. 
Martin  and  O.  E.  Street. 

«-//-e— Structures  and  Equipment  for  Tobacco  Stripping.  R.  W.  Clarpentcr,  C.  J  Burk- 
hardt, P.  N.  Winn,  Jr.,  E.  W.  Martin  and  ().  F.  Street 

7?-/6-Pneumatic  Handling  of  Clhopped  Forage.  R.  A\  ■  Carpenter,  (..  J  Burkhaidt,  A.  V. 
Krewatch,  K.  E.  Fcllon.  E.  W.  Martin  and  J.  E.  Foster. 

/J-/7-Drying  Shelled  C:orn  with  Unheated  Air  in  Maryland  C;.  J.  Burkhardt  and  R.  G. 
Rothgeb. 

A' -/<V— Development  of  F'tjuipment  and  Impro\ctl  Methods  for  Flarvesting  Sweet  Potatoes. 
G.  J.  Burkhardt  and  E.  W.  Martin. 

Dcjiarlincut  of  Agrotioiiiy 

/J-Zi— Soybean  Culture  and  \'arietal  Impro\emcnt.     R-  C:.  Lcffel  and  R    G.  Rothgeb. 

Breeding  for  Better  Dent  Corn.     R.  G.  Rothgeb  and  staff  assistants. 
B-56-«— Red  Clo\cr  Impro\ement.    A.  M.  Decker,  Jr. 
B-56-g— Ladino  Clover  Breeding.    A.  M.  Decker  and    1  .  S  R(inningcn. 
B-56-/— Breeding  Orchard  Grass  for  Maryland-     1  .  S.  Ronningcn  and  A.  M.  Decker,  Jr, 
B-5(5-/— Pasture  Species  for  Beef  Production.    A    ^^.  Decker.  Jr.  and  J.  E.  Foster. 
Z5-56-/— Variety  and  Strain  1  esting  of  Forage  Legumes  and  Grasses  in  Maryland.    .\.  Morris 

Decker,  Jr. 

B-56  »7— Seedling  Establishment  and  Management  of  Legumes  and  Grasses.    A-  M.  Decker, 

Jr.,  and  N.  A.  Clark. 
B-56-);— Alfalfa  and  Alfalfa-Orchard  Grass  Management     A.  M.  Decker,  Jr. 
B-5(J-o— Management  and  Fertilization  of  Established  Grass  and  Grass-Legimie  Mixtures. 

A.  M.  Decker,  Jr.,  and  Mitchell  Thompson. 
B-5cS'-f-Wce(l  Control  in  Legumes.    R.  E.  Wagner,  ].  A.  Meade,  T.  L-  Bissell  and  W.  C. 

Hurlburt. 

B-5,V-f/— Influence   of   Environmental    Factors   on    the    Eltectiveness   of   Several  Carbamate 

Herbicides.     P.  \V.  Santelmann,  J.  A    Meade  and  Woodland  Hurtt. 
B-3S-e-The  Use  of  Chemical  and  faillnial  Mdliods  to  Control  Weeds  in  Field  Crop  or 

Tiu-f  Areas.    P.  AV.  Sanliimann  and  |.    \.  Meade. 
B-60— Tobacco  Fertilizer   Rates  and   Placenuni    In    Relation    to   Plant    I'opul.ition.     O.  E. 

Street,  C.  G.  McKee,  J.  E.  McMurtres,  [r.,  |.  11.  Hoveit  an.l  (..  A.  I'.nnibcau. 
B-66-Wheat  Improvement  for  Maryland     R.  (..  Rothgeb,  J.  L.  Xrwc.nirr  and  J.  II.  Axley. 
B-67— Improvement  of  Small  Grains  for  Feed.     R-  G.  Rothgeb  and  Mali  assisianls. 
B-(5,9-Effect  of  Rotational  Practices  Involving  Various  Legumes  on    ilu    CKiwth,  Quality 

and  Composition  of  the  Maryland  Tobacco.    O.  E.  Street,  C.  S.  lliill,  C.  S.  Slater, 

L.  B.  Nelson  and  B.  I,.  Grove. 
B-69-Breeding  for  Mildew  Resistance  in  Winter  Barley  and  Wheat.    R.  G.  Rothgeb,  stall 

and  student  assistants. 

BOQA-AV-Climatological  Relationships  to  Plant  Growth  Employing  Supplemental  Ini- 
gation.  (In  coopcialion  with  Departments  of  Agricultural  Engineering  and  Florti- 
culture)  O.  E.  Street,  A.  M.  Decker,  Jr.,  R.  E.  Wagner,  C.  W.  Reynolds,  L.  F.  George, 
P.  N.  Winn,  L,  B,  Nelson,  T.  W.  Edminster,  H.  H.  Engelbrecht  and  M.  L.  Blanc. 
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A'-70-Inspection  and  Examination  of  Seeds  Produced  or  Sold  in  Maryland-  J.  L.  New- 
comer, M.  H.  Day,  C.  A.  Schaetz,  O.  M.  Kelk,  E.  P.  Emack,  and  A.  H.  Ferguson. 

O-45-b-A  Study  of  the  Comparative  Availability  of  Phosphate  Materials.  H.  B.  Winant, 
R.  P.  Thomas  and  J.  H.  Axley. 

0-/S-Classification  and  Correlation  of  .Maryland  Soils  with  Special  Emphasis  on  Morph- 
ology, Fertility  and  Conservation  and  Interdependence  of  these  Factors.  G.  A. 
Bourbeau,  Michael  Redgrave  and  Ray  Zarza 

0-^9-Corn  Yields  as  Influenced  by  Fertilizer  Placement.    J.  H.  Axley. 

0-5i-Alfalfa  Fertilizer  Practices.    J.  H.  Axley. 

0-J-/-Mineralogical  Studies  of  Maryland  Soils.  G.  A.  Bourbeau,  M  Bennett,  V.  Vallassis 
and  J.  Parker. 

O-55-Study  of  Soil  Tests  to  Improve  Their  .\ccuracy  and  Reliability.  J.  H.  Axley  and 
J-  O.  Legg. 

0-56— Factors  Affecting  the  Formation  and  Destruction  of  Soil  .Aggregates.  E.  Strickling, 
R.  O.  Gifford,  M.  Redgrave,  O-  Cohen  and  T.  Olson. 

0-  5<S— Corn  Stalk  Rot  Incidence  as  .Effected  by  \'arious  Rates  of  Fertilization.    F.  L.  Bentz 

and  S.  E.  Younts- 

Department  of  Animal  Husbandry 

C-l-f—A  Study  of  the  Productiveness  of  Purebred  Beef  Cattle  in  Maryland.    \V.  W.  Green, 

J.  E.  Foster  and  John  Buric. 
C-;^-fl— Effect  of  Early  Weaning  on  the  Duration  of  Maternal  Influences  in  Beef  Calves. 

\V.  \V.  Cheen  and  J-  E.  Foster. 
C-l-f-b— Type  Classification  as  an  .Aid  in  Selection  of  Beef  Breeding  Cattle.  \V.  W.  Green, 

J.  E.  Foster  and  John  Buric. 
C-l-f-d— Group  \'ersus  Individual  Feeding  of  Weaned  Beef  Calves.    John  Buric,  J.  E.  Foster, 

W-  W.  Green  and  J.  R.  Sperry. 
C-20— The  De\elopment  of  Superior  Lines  of  Swine  Based  on  Crossbred  or  Purebred  Foun- 
dations.   W.  W.  Green,  J.  E.  Foster  and  J.  H.  Zeller. 
C-2/— The  Effect  of  Specific  Metabolites  Upon  Growth  Rate  and  General  Condition  of  Sheep. 

E.  C.  Leffel,  W-  H.  Brown.  J.  E.  Foster  and  J.  C.  Shaw. 
C-23~A  Study  of  the  Effects  of  Protein  Level  on  the  Reproductive  Performance  of  Female 

Swine.    E.  C.  Wingert,  W.  W.  Green  and  J.  E.  Foster. 
C-2-/— A  Study  of  the  Presence  and  Control  of  Internal  Parasites  in  Swine.    F-  C.  Wingert, 

W.  W.  Green,  J.  E.  Foster  and  J.  R.  Sperry. 
C-25-A  Study  of  Rumen  Metabolism  in  Sheep.    E.  C.  Leffel,  W.  H.  Brown,  J.  E.  Foster, 

J.  C.  Shaw  and  S.  Lakshmanan. 
C-26— Studies  of  the  Protein  and  Energy  Requirements  of  Cirowing-Fattening  Swine.    F.  C. 

Wingert,  E.  C  Leffel,  G.  F.  Combs  and  J.  E.  Foster. 
C-27— A  Study  of  Growth  Promoting  Properties  of  Certain  Feed  .\dju\aiUs.    F.  C.  Wingert 

and  J.  E.  Foster. 

C-28~A  Study  of  the  Effect  of  the  Form  in  Which  Feeds  are  Fed  to  Swine.  ¥■  C.  \Vingert 
and  J.  E-  Foster. 

C-29— A  Study  of  the  Effects  of  Method  of  Feeding  and  of  Different  Protein  Supplements 
for  Growing-Fattening  Swine.    F.  C.  \Vingert  and  J.  E.  Foster. 

Department  of  Botany 

F-12—The  Native  Plants  of  Maryland,  Their  Occurrence,  Distribution  and  Economic  Im- 
portance.   R.  G.  Brown. 

F-i5-t— Spontaneous  and  Induced  Multiple  Seedlings  and  Haploids  of  Zea  Mays  Capsicum 
Frutescens  and  Other  Economic  Plants  and  Their  Fse  in  Plant  Breeding  D.  T. 
Morgan,  Jr.,  R.  D.  Rappleye,  F.  Campos  and  J.  R.  Brennan. 

Cytological  and  Genetical  Studies  in  Ornamental  and  Crop  Plants,  R.  D.  Rappleye, 
I).  T.  Morgan,  Jr.,  P.  B.  Price,  J.  R.  Brennan,  and  M.  Herron. 
f.;7— Forest  Tree  Improvement  by  Chromosome  Doubling  of  Haploid  Sporophytes.    R.  D- 
Rappleye  and  M.  Herron. 

1-  86-a— The  Nature  and  Control  of  Sweet  Potato  Diseases  Occurring  in  Maryland,  Includ- 

ing Studies  on  Significance  of  Microbiological  Antagonism.  J.  G.  Kantzes,  C.  E-  Cox 
and  graduate  assistants. 
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/  '■'/-Evaluation  of  Fungicides  for  the  Control  of  Diseases  of  Vegetable  Crops.  C-  E.  Cox, 
H.  D.  Sisler,  L.  O-  Weaver,  J.  G.  Kanizes,  H.  S.  Potter,  R.  J.  Lukens  and  B-  C. 
Smale. 

7-92— Development  of  Antibiotic  Substances  for  Control  of  Plant  Pathogenic  Organisms. 
C.  E.  Cox,  H.  D.  Sisler,  W.  H.  Miller,  T.  Montec,  Moustafa  Abo-el-Dahab. 
Treatment  of  Soil  and  Underground  Parts  of  Plants  for  the  Control  of  Plant  Diseases. 
O.  D.  Morgan,  W-  R.  Jenkins,  J.  B.  Wilson  and  assistants. 

Selection  and  Development  of  Disease  Resistant  Varieties  of  Potatoes  for  Use  in 
Maryland.  C.  E.  Cox,  J.  G.  Kantzes,  H.  S.  Potter,  L-  O.  Weaver  and  graduate 
assistants. 

/-95— Development  of  Improved  Strains  of  Maryland  Tobacco  Resistant  to  Diseases.  O.  D. 
Morgan,  O-  E.  Street,  Dr.  Heggested  and  J.  H.  Hoyert. 

Occurrence,  Distribution,  Biology  and  Non-Chemical  Control  of  Plant  Parasitic  Nema- 
todes in  Maryland.    W.  R.  Jenkins,  R.  A.  Rohde.  B.  W.  Coursen  and  D.  P.  Taylor. 

7-97— Biology  and  Control  of  Nematodes  Associated  with  Plant  Diseases.  W.  R.  Jenkins, 
R.  A.  Rohde  and  B.  W.  Coursen. 

7-95— Identification,  Characterization  and  Control  of  (Certain  Viruses  Affecting  Economic 
Plants  in  Maryland.    H.  D.  Sisler,  C.  E.  Cox,  O   D.  Morgan  and  W.  H.  Miller. 

A^-^-c— The  Role  of  Trace  Elements  in  Plant  Nutrition.  H.  (..  Ciauch,  R.  W.  Krauss,  George 
Harrison  and  John  Ambler. 

Depart nicttt   of  Dairy  Husbandry 

G-i-/— Chemical  Changes  in  Milk  Fat  as  Related  to  the  Flavor  of  the  Milk  Mark  Keeney. 
G-i5— The  Analysis  of  Dairy  Products.    Mark  Keeney  and  R-  Bassettc. 

G-i7— Ketosis  and  Parturient  Paresis  in  Dairy  Cows.    J.  C.  Shaw,  S.  Lakshmanan,  R.  F. 

Davis,  A.  C.  Chung  and  C-  Martinez. 
G-i,S-The  Physiology  of  Milk  Secretion.    J.  C.  Shaw,  S.  Lakshmanan,  E.  Mougey,  Jeanne 

McCarthy  and  T.  R.  Lewis. 
G-39—A  Study  of  Factors  Affecting  the  Availability  and  Utilization  of  Nutrients  in  Feeds 

and  Their  Influence  Upon  Body  Composition,  (irowth  and  Milk  Secretion.    J.  C. 

Shaw,  R.  N.  Doetsch,  E.  C.  Leffel,  S.  Lakshmanan,  W.  F.  Williams,  R.  F.  Davis, 

R.  R.  Robinson,  T.  R.  Lewis,  William  Brown,  James  Holter,  P.  Jurtshuk,  Jeanne 

McCarthy  and  R.  Gibbons- 
G-/0-Influence  of  High  Temperature  Heat   Freatment  on  Certain  Physical  and  Chemical 

Properties  of  Milk.    J.  F.  Mattick. 
G-/2-Methods  of   Processing  and   Other   Factors   Affecting   the   Quality   of   Ice  Cream. 

E.  A.  Day. 

G-^J— The  Metabolism  of  Acetate,  B-hydroxybutyric  Acid,  Glucose  and  Other  Carbon  Com- 
pounds in  Lactating  Ruminants-  J.  C.  Shaw,  S.  Lakshinanan,  A.  C.  Chung,  Jeanne 
McCarthy  and  R-  D-  McCarthy. 

G-44-The  Effect  of  the  Farm  Holding  Tank  Milk  Procurement  System  Upon  the  Keeping 
Quality  of  Market  Milk.    J.  F.  Mattick  and  W.  S.  Arbuckle. 

G-/6-The  Relationship  of  the  Hypophyseal  Growth  Hormone  and  of  the  Pituitary-Adrenal 
System  to  the  Productive  Capacity  of  Dairy  Cattle  for  Reproduction  and  Milk  Pro- 
duction-   J.  C-  Shaw,  A-  C.  Chung,  S.  Lakshmanan  and  W.  F.  Williams. 

G../7-Nutritive  Evaluation  of  Forages.    R.  F.  Davis,  A.  M.  Decker  and  James  Smith. 

G-48-YU\ov  Quality  of  Concentrated  Milk  Products  as  a  Factor  in  Milk  Utilization  and 
Marketing.    Mark  Keeney,  R.  Bassette  and  E.  A.  Day. 

GC-45-X  Study  of  the  Causes  and  Prevention  of  Bloat  in  Ruminants.  (In  cooperation 
with  the  Animal  Husbandry  Department)  J-  C.  Shaw,  R.  N.  Doetsch,  E.  C.  Leffel, 
R.  F.  Davis,  S.  Lakshmanan,  W.  H.  Brown,  R-  J.  Gibbons,  P.  Jurtshuk  and  J.  J. 
McNeill. 

Department  of  Entomology 

H-29-h-The  Drosophila  Problem  in  the  Canning  of  Tomatoes.  L.  P.  Ditman  and  W.  E. 
Bickley. 


83 


f/-29-/— Chemical   Control  of   Bean   Insects:    E\aliiation   of  Commercial   Treatments  and 
In\estigations  of  New  Insecticides.    L.  P.  Ditman,  F.  C    Stark  and  C;  .J.  Biirkhardc. 
H-29-»;— Chemical  Control  of  Insect  Pests  of  Sweet  Corn.    L.  P.  Ditman  and  F.  P.  Harrison. 
H-i5-«— XurstiN   Insetts.    The  Euonymus  Scale     W.  T.  Jolnison. 

H-i5-/;-Xursir\    Inscas.    Control  of  the  Boxweed  Psyllid  Psylla  liuxi    (L).    E.  N.  Cory 

and  H.    \.  Hi.t;liland. 
H-55 -c-Xurser)  Insects.    Pests  of  Holly.    E.  X.  Cory  and  H.  A.  Highland. 
H-/0-n— Biology  and  Control  of  Tobacco   Insects.     The   Tobacco   Horn    \\orni.     H.  S. 

McConnell. 

H-fO-b—BioU>g\  and  Clontrol  of  the  Green  Peach  Aphid  on  Tobacco.  H.  S-  McConnell. 

H-^i— Bioloyv  ,ind  Contiol  of  the  European  Corn  Borer.    H.  S.  McConnell. 

H-y6-rf— Studies  on  the  Efficiency  of  Fixed  Boom  Low  \'olnme  Sprayers.  I..  P.  Ditman, 
F.  P.  Harrison,  G-  J.  Burkhardt,  C.  E.  Cox  and  F.  C.  Stark. 

H-f6-e— To  Develop  a  Quick  and  Approximate  Method  for  Determining  Presence  of  Insecti- 
cides on  Fresh  Crops  for  Processing.    L.  P.  Ditman  and  J.  T.  Whitlaw. 

H-48—ConUo\  of  the  Codling  Moth.    \\\  E.  Bickley,  C  Graham  and  E.  R.  Krestensen. 

H-5f— The  Biologv  ;uul  f:()ntrol  of  the  Pests  of  Commercial  Floriculture.  The  Control  of 
Orchid  Pests.    E.  X.  C:ory  and  H.  A.  Highland. 

//-56— Patuxent  Project  on  the  Effect  of  Soil  Conservation  Upon  Insect  Populations.  H-  B. 
Owens  and  I,.  P-  Ditman. 

H-5S—A  Taxonomic  Study  of  the  Coccid  genus  Toumeyella  and  Some  Closely  Related 
Genera.    H.  S.  McConnell. 

f/-59— Bionomics  of  Some  Freshwater  Aedes  Mosquitoes  in  Maryland  ^V.  E.  Bickley,  and 
J.  T.  Wliitlaw,  Jr. 

H-(50— Biologv  and  Ciontrol  of  Xut  ^Veevils.     L.  P.  Ditman  and  \V.  T.  Johnson. 
H-61— The  Biology  and  Distribution  of  Macropsis  Trimaculata  Fitch.    W.  E.  Bickley  and 
E.  R.  Krestensen. 

H-62— Alfalfa  ^Veevil:  Life  and  Seasonal  History,  Ecology  and  Control.  E.  X.  Cory,  T.  L. 
Bissell,  H.  L    Do/ier  and  D.  G.  Kissinger. 

H-6i— Ecological  Studies  of  Mosquitoes  in  Frcshwaici  I mpouniiinents  in  Maryland.  W.  E. 
Bickley,  J.    V.  ^Vhitlaw.  Jr.,  and  graduate  studenis. 

H-dV— An  Evaluation  of  the  Effectiveness  of  Commercial  Insect  Control  Practices  on  Can- 
ning Crops.    L.  P.  Ditman- 

H-i55— Formulation  of  Sprays  for  the  Home  Garden.    L.  P.  Ditman. 

H-66— The  Effccti\cness  of  SoTne  Chlorinated  Organic  Insecticides  When  Applied  to  the 
Soil.     L.  P.  Dilnian. 

H-67— Factors  Inlhicncing  Spray  Deposits  on  Some  Vegetable  Crops-     L.  P.  Ditman,  F.  P. 

Harrison  and  J.    1.  W  liitlaw. 
H-68—\n  .Knnotalcd  l  ist  of  N'cniic  Parasites  of  Insects.    ^V.  T.  Johnson. 
QH-55-0— E\aluali<)n  ol   I'nssililc  Off-Fhuors  Resulting  from  the  Application  of  Chemicals 

on    Soils    and    Glowing    Ciops-     i  ( :()opei  alioii    with    Department    of  Horticulture)- 

R.  C.  \\'ile\.  .\iiiiliud  KiaiiRr,  L    P.  Dilinaii  and  F.  P.  Harrison. 
H-6y— Identihcalion  and  Cioiitiol  of  tlic  \  arious  Species  of  Mites  Causing  Damage  to  .Apple 

Orchards.    C:astillo  Giahain  and  E.  R.  Krestensen- 
H-70— Study  of  the  Seasonal  History.  Parasites  and  C:oiitiol  of  the  Unspotted  Tentiform 

Leaf  Miner,  Callisto   (Parornix)  geiiiituitflla  Pack.    \V.  E.  Bickley,  E.  R.  Krestensen 

and  Castillo  Graham 

Home  Er()}i()ini< s—Deluiriinent  of  Foods  and  Xutrition 

y-7— Interrelationships  in  the  .Metabolism  of  Different  Levels  of  Protein  and  Fat  in  the 
Diet  of  College  Woiiicn.  Pela  Braucher,  H.  \V-  Xilson,  Virginia  Dawson,  Helen 
Thompson  and  Geiu\ie\e  Watkins. 

D(-l>ai  tinrtit  of  Hoi  liciilliiic 

BOQK-Si— Engineering,  Soil  and  Plant  .Aspects  of  Supplemental  Irrigation.  (In  coopera- 
tion with  Agronomy  and  Agricultural  Engineering)  J.  H.  .\\ley.  E.  Strickling,  O.  E. 
Street,  M.  L-  Blanc,  R.  E.  Wagner,  K.  E.  Fclton,  G.  J.  Burkhardt,  C.  W.  Reynolds 
and  F.  C.  Stark. 
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/-7-^-a— Effect  of  Environmental  Factors  and  Cultural  Practices  on  the  Growtli  and  Flower- 
ing of  Hydrangeas  and  Azaleas.    J.  B.  Shanks  and  C.  B.  Link. 

I-74-h— Effect  of  Environmental  Factors  and  Cultural  Practices  on  the  Growth  and  Flower- 
ing of  Greenhouse  Cut  Flower  Crops.    C-  B.  Link  and  J.  B.  Shanks. 

/-79-/i— The  Relationship  of  the  Mineral  Nutrients  and  of  Nutrient  Levels  to  the  Growth 
and  Flowering  of  the  Azalea  Under  Greenhouse  Conditions.  C.  B.  Link  and  J.  B. 
Shanks. 

/-79-i— The  Balance  and  Intensity  of  Inorganic  Nutrient  Elements  as  they  Affect  the  Growth, 
Flowering  and  Quality  of  Hydrangea  Macrophylla  Thunb.  Under  Greenhouse  Con- 
ditions.   J.  B.  Shanks  and  C  B-  Link. 

Z,-7i— Adaptation  of  Fruit  Varieties  and  New  Seedlings  to  Maryland.  I.  C.  Haut,  D.  H. 
Britton,  A.  H.  Thompson,  F.  J.  Lawrence  and  J.  W.  Hull. 

L-7'/— Environmental  Factors  and  Cultural  Practices  in  Relation  to  the  Growth  and  Fruit- 
ing Responses  of  Fruits.  A.  H.  Thompson,  L.  E.  Scott,  F.  J.  Lawrence,  B.  L-  Rogers, 
S.  H.  Todd,  and  I.  C  Haut. 

L-7'#-fe— Chemical  Thinning  of  Apples  and  Peaches.    A.  H.  Thompson,  B.  L.  Rogers  and 

E.  A.  Stahly. 

Development  of  Objective  Grades  and  Standards  and  Quality  Control  Methods  for 
Vegetables-    Amihud  Kramer,  R.  C.  Wiley,  B-  A.  Twigg,  G.  Backinger,  Eugenia  D. 
Sokoloff,  J.  Mason,  R.  W.  Decker,  and  A.  T.  Sidwell. 
Q-5iS-fe— Development  of  Specifications  for  Canned  Food  Quality.     R.  C-  Wiley,  Amihud 
Kramer  and  assistants. 

Q-5S-n— Suitability  of  New  Varieties  of  Horticultural  Crops  for  Canning  and  Freezing. 

W.  L.  Hollis,  B.  A.  Twigg,  F.  C.  Stark,  Amihud  Kramer,  L.  E.  Scott,  R.  C.  Wiley, 

W.  A.  Matthews  and  H.  S.  Todd- 
Q-5*-p— Improvement  in  the  Quality  of  Canned  Apple  Slices  and  Sauce  Through  Studies 

of  Processing  Treatments  and  Chemical  Constituents.    R.  C.  Wiley,  A.  H.  Thompson 

and  Amihud  Kramer. 

Q-i^-g— Bulk  Packaging  and  Shipping  of  Raw  Vegetables.    Amihud  Kramer  and  L.  E.  Scott. 

Q;74—A  Study  of  Regional  Adaptation  of  Certain  Vegetable  Crops  and  Varieties  in  Mary- 
land. W.  L.  Hollis,  F.  C.  Stark,  L.  E.  Scott,  C.  W.  Reynolds,  A.  A.  Duncan,  W- 
A.  Matthews  and  B.  A.  Twigg. 

Q-77— Crop  Management  Studies  with  Vegetable  Crops.  F.  C.  Stark,  W.  L.  Hollis  and 
R.  R.  Dedolph. 

Q-79-t— The  Mineral  Levels  and  Interrelationships  of  Mineral  Nutrients  in  Fruit  Plant- 
ings in  Maryland.  L.  E-  Scott,  A-  H.  Thompson,  B.  L.  Rogers,  I.  C.  Haut,  D. 
Heinicke,  D.  Dunlop  and  E.  A.  Stahly. 

Q-79-C— Influence  of  Nutrient  Intensity  and  Balance  on  the  Quality  and  Physiological 
Defoliation  of  Cantaloupes.    F.  C.  Stark,  W.  A-  Matthews  and  C  W.  Reynolds. 

Q-79-e— Influence  of  Nutrient  Intensity  and  Balance  Upon  the  Yield  and  Quality  of  Toma- 
toes.   F.  C.  Stark,  W.  A.  Matthews  and  C.  W.  Reynolds. 

Q-79-/— Mineral  Nutrition  of  the  Sweet  Potato  with  Special  Reference  to  Cation  Interre- 
lationships.   L.  E.  Scott,  A.  A.  Duncan  and  F.  C-  Stark 

Q-79-g— Changes  in  Chemical  Composition  of  the  Sweet  Potato  During  Development, 
Storage  and  Processing  as  Related  to  Quality  of  the  Final  Product.  L.  E.  Scott, 
W.  A-  Matthews,  F.  C.  Stark  and  Esam  Ahmed. 

Q-79-/;— Influence  of  Nutrient  Intensity  and  Balance  on  the  Growth,  Yield  and  Quality 
of  Cauliflower.    C.  W.  Reynolds  and  F.  C.  Stark. 

Cantaloupe  Breeding  and  Selection  with  Particular  Reference  to  Quality  and  Re- 
sistance to  Defoliation.    F.  C.  Stark  and  W-  A-  Matthews. 

Sweet  Potato  Breeding  and  Selection  with  Particular  Reference  to  Quality  and 
Resistance  to  Cracking.    F.  C.  Stark,  W.  A.  Matthews  and  L.  E.  Scott- 
Q-(9i-c— Sweet  Corn  Breeding  with  Particular  Reference  to  the  Utilization  of  Cytoplasmic 
Male  Sterility   in    the  Production  of  Fi   Hybrid   Seed   Corn-     R.   J.   Snyder  and 

F.  C-  Stark. 

Q.52— Tomato  Breeding  and  Selection  with  Particular  Reference  to  Greater  Resistance  to 
Cracking  and  to  Late  Blight.    F.  C.  Stark  and  W.  A.  Matthews. 

Q.5.^_EfEect  of  Modified  Atmosphere  Upon  the  Storage  Behavior  of  the  Sweet  Potato. 
L.  E.  Scott  and  T.  L-  Senn. 
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DefKirtinent  of  Poultry  Husbandry 

A/-i2-/— Study  of  Factors  Influencing  or  Controlling  the  On-Set  of  Molt.  C.  S.  Shaffner, 
Paul  Harris  and  Mary  Julin. 

A/-52-;/;-C.enctic  Differences  in  Alkaline  Phosphatase  Concentration  of  Blood  Sera  as  Re- 
lated lo  Differences  in  Egg  Production  and  Egg  Quality.  F.  H.  Wilcox  and  C.  S- 
Shaffner. 

AI-ii-r-Gcnelic  Control  of  Serum  Cholesterol  Level.     C.  S.  Shaffner,  W.  H.  Wilcox,  F. 

Chcrnis  and  P-  C.  Harris. 
Af-ii-i— Development  of  a  Flightless  Strain  of  New  Hampshire  Chickens.    C.  S.  Shaffner 

and  G.  D.  Quigley. 

A/-ii-/— Fertility  Studies  with  Chickens  and  Turkeys.    F.  H-  Wilcox  and  C.  S.  Shaffner. 

Af-5-/-e— Selective  Breeding  of  Medium  Sized  Turkeys  for  Improvement  of  Economic  Quali- 
ties.   C.  S.  Shaffner  and  G.  D.  Quigley. 

Al-35-g— The  Requirement  of  the  Growing  Chick  for  Newer  Members  of  the  Vitamin  B 
Complex-    G.  F.  Combs,  W'.  C.  Supplee,  O.  D.  Keene  and  G.  L.  Romoser. 

Af-i5-!— Amino  Acids  in  Poultry  Nutrition.  G.  Y.  Combs,  Ci.  L.  Romoser,  D.  F.  Middendorf 
and  E.  J.  Robel. 

Af-i5-/— Development  of  Improved  Rations  and  Feeding  Methods  for  liroiler  Production. 
G-  F.  Combs,  G.  L.  Romoser,  J.  L.  Nicholson,  W.  E.  Donaldson,  E.  J.  Robel  and 
D.  L.  Blamberg. 

M--/^— Market  Quality  of  Eggs  as  Influenced  by  Antibiotic  Ireatments.  G.  L.  Ronroser 
and  L.  E.  Elliott. 

A/--//— Antibiotics,  Arsenicals  and  Related  Compounds  in  Poultry  Nutrition.    G.  L  Romoser, 

G.  F.  Combs  and  J.  L.  Nicholson. 
A/-/A'— Microbiological  Studies  Pertaining  to  Poidtry  Nutrition.    Mary  S.  Shorb  and  Pauline 

Lund. 

A/-79— \  ii.iiiiiii  1>|_,  and  Chick  Nutrition.   Mary  S.  Shorb,  Unabelle  B.  Blackwood. 

Af-5W— I  hc  KlUd  (il  Rapid  Changes  in  .\inbient  Temperatures  on  Egg  Production.    C.  S. 

Shaffner,  \\  .  H.  AN  ikox,  (;.  1).  Quigley  and  A.  C.  Campos. 
A/-5/— Developnicnl    ol    IiniMnv  ed,    Objective    Methods   for   Detecting   Meat    Spots    in  the 

Hen's  Egg  as  Related  to  Quality  in  Egg  Marketing.     N.  V.  Helbacka. 
A/  53— .A  Study  of  the  Relationship   Between  High   .\nibient    t  emperature  and   the  Shell 

Lhickness  of   Market   Eggs.     N.  X .  Helbacka. 

Dcjmilinciit   of  Sociology 
i-i-Studies  in  the  Population  of  Maryland.     R.  K.  Hirzel  and  \V.  C.  Rohrer. 
S-i-2-Population  Change  in   NLnyland  and  the  Northeast.     R    K.  Hirzel,  ^V.  C.  Rohrer 
and  Maren  Lockwood. 

c../_Studies  in  Social  Organization  with  .Application  to  the  Maryland  .Agricidtin al  Exten- 
sion Service.     W.  C.  Rohrer  and  Jewell  Fessenden. 

S-5— Farmers  Attitudes  Toward  Fanning:  A  Comparative  Study  of  Farm  Enterprises. 
W.  C.  Rohrer  and  Nelson  LeRoy. 

Dcjuniiunit  of   J'clcriiiaiy  Science 
£)../6-Investigations  on  Brucellosis  of  Ciattle.    .\  Study  of  the  Protective  Quality  of  Blood 

Seriun  on  the  Development  of  Brutella-lnfected  Embryonating  Eggs-     Cornelia  M. 

Cotton.  Gertrude  M.  Jones  and  Carolyn  Swann. 
£)-50-Anaplasmosis  of  Cattle.     Herd  Surveys   by   Clounties   in    Marvland.     L.   J.  Poelma 

and  .Arnold  Johnson. 

D-52-Newcastle  Disease  Investigations  with  Particular  Reference  to  Vaccine  Modifications 
and  Virus  Study.  H.  M.  DeVolt,  A.  Gabuten,  A.  P.  Hoist,  R.  L.  Reagan,  S.  C.  Chang 
and  F.  S.  Yancey. 

D.'j3—\   Stiulv   of   Rumen    Fermentation   and    Rmninant    Metabolism   with    Emphasis  on 

I  heir  Relation  to  ketosis.    R.  B.  Johnson. 
D-55-Investigations  with  Infectious  Enterohepatitis  (Blackhead)  of  Furkeys    H.  M.  DeVolt, 

A.  P.  Hoist  and  .A.  R.  Gabuten. 
D-56-Experin.ents  with   Erysipelas  in    Furkeys.     H.   M.  DeVolt,  A.  P.  Hoist  and   A.  R. 

Gabuten. 

D-57-Epizootiology  of  Equine  Encephalitis  in  Maryland.  R.  J.  Byrne,  Frances  S.  Yancey 
and  S-  C.  Chang. 
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Station  Staff 


AGRICULTURAL  ECONOMICS 

(;    M.   Beal,  Ph.D.,   Prof.  Agr.  Econ. 
Sidney   Ishee,   Ph.D.,   Asst.   Prof.   Agr.  Econ. 
R.  A.  Murray,  Ph.D.,  Assoc.  Prof.  Agr.  Econ. 
P.  R.  Poffenberger,  Ph.D.,  Prof.  Agr.  Econ. 
L.  C.  O'Day,  M.S.,  Res.  Asst.  Agr.  Econ. 
S.  C.  Shull,  Ph.D.,  Assoc.  Prof.  Agr.  Econ. 
H.  D.  Smith,  Ph.D.,  Assoc.  Prof.  Agr.  Econ. 
C.  C.  Taylor,  Ph.D.,  Visiting  Prof.  Agr.  Econ. 
W.   P.  Walker.  M.S.,   Prof.  Agr.  Econ. 
J.  W.  Wysong,  Ph.D.,  Asst.  Prof.  Agr.  Econ. 

AGRICULTURAL  EDUCATION 

H.  P.  Hopkins,  M.Ed.,  Asst.  Prof. 

AGRICULTURAL  ENGINEERING 

R.   W.  Carpenter,   A.B.,   LL.B.,   Prof,   and  Head 
of  Dept. 

G.  J.  Burkhardt,  M.S.,  Res.  Prof.  Agr.  Engin. 
K.  E.  Felton,  B.S.,  Res.  Asst.  Prof.  Agr.  Engin. 
L.  F.  George,  B.S.,  Intr.  Agr.  Engin. 
F.  V.  Matthews,  M.S.,  Asst.  Prof.  Agr.  Engin. 
P.  N.  Winn,  B.S.,  Res.  Asst.  Prof.  Agr.  Engin. 


AGRONOMY 

R.  E.  Wagner,  Ph.D.,  Prof,  and  Head  of  Dept. 
.J.  H.  Axley,  Ph.D.,  Assoc.  Prof.  Soils 

F.  L.  Bentz,  Ph.D.,  Assoc.  Prof.  Soils 

G.  A.  Bourbeau,  Ph.D.,  Assoc.  Prof.  Soils 
A.  M.  Decker,  Jr.,  Ph.D.,  Asst.  Prof.  Crops 
R.   C.   Leffel,  Ph.D.,  Agent   (Coop.  U.S.D.A.) 
J.  A.  Meade,  M.S.,  Instr.  Crops 

R.   G.   Rothgeb,   Ph.D.,   Res.  Prof.  Crops 

P.  W.  Santelmann,  Ph.D.,  Asst.  Prof.  Crops 

O.   E.  Street,   Ph.D.,   Prof.  Tobacco 

Edward  Strickling,  Ph.D.,  Asst.  Prof.  Soils 

T.   C.  Tso,  Ph.D.,   Res.  Assoc.    (Coop.  U.S.D.A.) 

S.  E.  Younts,  Ph.D.,  Res.  Asst.  Prof.  Soils 


ANIMAL  HUSBANDRY 

J.  E.  Foster,  Ph.D.,  Prof,  and  Head  of  Dept. 
John    Buric,   M.S.,   Asst.   Prof.   An.  Husb. 
W.  W.  Green,  Ph.D.,  Prof.  An.  Husb. 
lE.  C.  Leffel,  Ph.D.,  Asst.  Prof.  An.  Husb. 
F.  C.  Wingert,   Ph.D.,   Asst.   Prof.   An.  Husb. 


BOTANY 

Ronald  Bamford,  Ph.D.,  Prof,  and  Head  of  Dept. 

C.  E.  Cox,  Ph.D.,  Prof.   Plant  Path. 
H.  G.  Gauch,  Ph.D.,  Prof.  Plant  Phys. 

W.  R.  Jenkins,  Ph.D.,  Asst.  Prof.  Plant  Path. 
R.  W.  Krauss,  Ph.D.,  Assoc.  Prof.  Plant  Phys. 
J.   G.   Kantzes,   Ph.D.,   Instr.   Plant  Path. 

D.  T.  Morgan,  Jr.,  Ph.D.,  Assoc.  Prof.  Botany 
O.  D.  Morgan,  Ph.D.,  Asst.  Prof.  Plant  Path. 
R.   A.   Paterson,   Ph.D.,   Instr.  Botany 

R.   D.   Rappleye,   Ph.D.,   Assoc.   Prof.  Botany 
H.  D.  Sisler,  Ph.D.,  Asst.  Prof.  Plant  Path. 
L.   O.   Weaver,   Ph.D.,   Prof.   Plant  Path. 
J.   H.  Wilson,  M.S.,  Asst.  Prof.,  Plant  Path. 


DAIRY  HUSBANDRY 

R.   F.   Davis,   Ph.D.,   Assoc.   Prof,   and   Head  of 
Dept. 

W.  S.  Arbuckle,  Ph.D.,  Prof.  Dairy  Mfg. 
A.  C.  Chung,  M.S.,   Res.  Asst.  Dairy  Husb. 
E.  A.  Day,  Ph.D.,  Asst.  Prof.  Dairy  Husb. 
Mark   Keeney,  Ph.D.,  Assoc.  Prof.  Dairy  Mfg. 
J.  F.  Mattick,  Ph.D.,  Assoc.  Prof.  Dairy  Mfg. 
J.  C.  Shaw,  Ph.D.,  Prof.  Dairy  Husb. 
W.  F.  Williams,  Ph.D.,  Asst.  Prof.  Dairy  Mfg. 

EDITORIAL 

D.    W.    Dickson,    B.S.,    Asst.    Prof,    and  Pubs. 
Editor 


ENTOMOLOGY 

W.   E.   Bickley,   Ph.D.,   Assoc.  Prof. 

L.  P.  Ditman,  Ph.D.,  Res.  Prof.  Ent. 

Castillo   Graham,    Ph.D.,    Assoc.    Prof.  Ent. 

F.   P.   Harrison,   Ph.D.,   Asst.   Prof.  Ent. 

E.   R.   Krestensen,   M.S.,   Instr.  Ent. 

H.  S.  McConnell,  M.S.,   Res.  Assoc.   Prof.  Ent. 


HOME  ECONOMICS 

Pela  F.  Braucher,  M.S.,  Assoc.  Prof.  Foods  and 
Nutrition 


HORTICULTURE 

I.  C.  Haut,  Ph.D.,  Prof,  and  Head  of  Dept. 
D.  M.  Britton,  Ph.D.,  Asst.  Prof.  Pomology 
L.    J.    Enright,    Ph.D.,    Asst.    Prof.  Ornamental 
Hort. 

W.  L.  Hollis,  M.S.,  Res.  Asst.  Prof.  Veg.  Crops 
Amihud   Kramer,   Ph.D.,   Prof.  Hort. 
C.  B.  Link,  Ph.D.,  Prof.  Flor. 

W.  A.  Matthews,  M.S.,  Assoc.  Prof.  Veg.  Crops 

C.  W.   Reynolds,   Ph.D.,  Assoc.  Prof.  Veg.  Crops 

L.  E.   Scott,   Ph.D.,   Prof.  Hort.  Phys. 

J.   B.  Shanks,   Ph.D.,   Prof.  Flor. 

R.  J.  Snyder,  Ph.D.,  Res.  Asst.  Prof.  Veg.  Crops 

F.  C.  Stark,  Jr.,  Ph.D.,  Prof.  Veg.  Crops 

A.   H.   Thompson,   Ph.D.,   Prof.  Pomol. 

S.    H.   Todd,    B.S.,    Instr.  Horticulture 

R.  C.  Wiley.  Ph.D.,  Asst.  Prof.  Hort.  Processing 


MISCELLANEOUS 

Vincent    Schultz,    Ph.D.,    Assoc.    Prof,    and  Bio- 
metrician 


POULTRY 

C.  S.  Shaffner.  Ph.D.,  Prof,  and  Head  of  Dept. 
G.  F.  Combs,  Ph.D.,  Prof.  Poultry  Nut. 
N.  V.  Helbacka,  Ph.D.,  Asst.  Prof.  Poultry  Mktg. 
Mary  Juhn,   Ph.D.,   Res.  Prof.   Poultry  Phys. 
G.  D.  Quigley,  B.S.,  Assoc.  Prof.  Poultry  Husb. 
G.  L.  Romoser,  Ph.D.,  Asst.  Prof.  Poultry  Nut. 
Mary  S.  Shorb,  Sc.D.,  Res.  Prof.  Poultry  Nut. 
W.  C.  Supplee,  Ph.D.,  Res.  Assoc.  Poultry  Nut. 
F.  H.  Wilcox,  Ph.D.,  Asst.  Prof.  Poultry  Husb, 
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SEED  INSPECTION 


VETERINARY  SCIENCE 


J.  L.  Newcomer,  M.S.,  Asst.  Prof.  Seed  Program 
SOCIOLOGY 

W.  C.   Rohrer,   M.S.,   Asst.   Prof.  Sociology 
R.  K.  Hirzel,  Ph.D.,  Instr.  Sociology 


A.   L.   Brueckner,   B.S.,   V.M.D.,   Prof,   and  Head 
of  Dept. 

R.  J.  Byrne,  D.V.M.,  Assoc.  Prof.  Vet.  Sc. 
Cornelia  M.  Cotton,  Ph.D.,  Res.  Assoc.  Vet.  Sc. 
H.  M.  DeVolt,  D.V.M.,  M.S.,  Prof.  Path. 
R.  L.  Regan,  Prof.  Vet.  Virology 
J.  R.  Sperry,  D.V.M.,  Assoc.  Prof.  Vet.  Sc. 


CHANGES  IN  PERSONNEL 
Appointments 

Clifford  Taylor,   Ph.D.,   Visiting   Professor,   Agricultural   Economics,   September    1,  1956 

J.  W.  Wysong,  Ph.D.,  Assistant  Professor,  Agricultural   Economics,   October  3,  1956 

S.  E.  Younts,  Ph.D.,  Assistant  Professor,  Agronomy,  March  1,  1957 

J.  B.  Wilson,  M.S.,  Assistant  Professor.   Botany,   September   1,  1956 

R.  A.  Paterson,  Ph.D.,  Instructor,   Botany,  October   15,  1956 

E.  A.  Day  Ph.D.,  Assistant  Professor,  Dairy  Husbandry,  October   16,  1956 

W.  F.  Williams,   Ph.D.,  Assistant  Professor,   Dairy   Manufacturing,   February   11,  1957 

N.  V.  Helbacka,  Ph.D.,  Assistant  Professor,  Poultry  Husbandry,  November  7,  1956 

Resignations 

T.  S.  Ronningen,  Ph.D.,  Associate  Professor,  Agronomy,  July  21,  1956 

H.  B.  Winant,  M.S.,  Assistant  Professor,  Agronomy,  October  3,  1956 

E.  N.  Cory,  Ph.D.,  Professor  and  Head,  Entomology,  August   1,  1956 

J.  H.  Ryan,  B.S.,  Associate  Professor  and  Agricultural  Editor,  November  3,  1956 
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BOARD  OF  REGENTS  OF  THE  UNIVERSITY  OF  AAARYLAND 
AND  THE  MARYLAND  STATE  BOARD  OF  AGRICULTURE 


Charles  P.  McCormick,  Chairman,  Baltimore 
Edward  F.  Holter,  Vice  Chairman,  Middletown 

B.  Herbert  Brown,  Secretary,  Baltimore 
Harry  H.  Nuttle,  Treasurer,  Denton 
Edmund  S.  Burke,  Cumberland 

Louis  L.  Kaplan,  Baltimore 
T.  B.  Symons,  College  Park 
Enos  S.  Stockbridge,  Baltimore 

C.  Ewing  Tuttle,  Baltimore 

T.  W.  Pang  born,  Hagerstown 
Alvin  L.  Aubinoe,  Bethesda 

Wilson  H.  Elkins,  President  and  ExecofiVe  Officer,  College  Park 

In  addition  to  state  and  federal  funds,  the  research  program 
of  the  University  of  Maryland  Agricultural  Experiment  Station 
has  received  support  during  the  year  from  many  public,  private 
and  industrial  organizations  and  individuals.  It  is  regretted  that 
space  does  not  permit  recognition  of  all  sources  of  help,  but  t^e 
cooperation  of  all  is  herewith  gratefully  acknowledged. 

Visitors  will  be  welcome  at  all  times  and  will  be  given  every 
opportunity  to  inspect  the  work  of  the  Agricultural  Experiment 
Station  in  all  its  departments. 

The  bulletins  and  reports  of  the  Station  will  be  mailed  free 
of  charge  to  all  residents  of  the  State  who  request  them. 

Address: 

Bulletin  Room 
Agricultural  Experiment  Station 
University  of  Maryland 
College  Park,  Maryland 


Marylainu  li,  tk)OK  Room 

Universi  FY  Of  Maryland  Librabjs 
College  Park,  Md. 


DO  NOT  CIRCULATE 


DC  #J1RCULATE 


